4 
4 2 


re oe 
bP ag 
> aay 


eo ee eS 
: ee wee eben 


a0 3 
sks 


a A bys , ees dig 2 


~ 


i % 3 


a hee 
ey ; 
* az - 
a 
; % 
i € 
\ 


HEME eee ee 


EXPERIMENTAL INQUIRIES 
INTO THE 


PROPERTIES of the BLOOD, 


eee ee 


f 


ays 


- 
vy » 


Lately Publifhed, 
her EXPERIMENTAL ENQUIRIES: | 
PART THE SECOND. 
Containing a Defcription of the . 
LYMPHATIC SYSTEM, 
IN FHE 
HUMAN SUBJECT, 
“AND IN OTHER | 
Pee ey oat AS ee 
Hluftrated with PLATES, 
By W. HEWSON, ER.S. 
[Price 5s. in Boards.] 


eae 


. 


—T*Mosley.1785 


Experimental Inquiries ; 
PART THE FIRST. 
CONTAINING AN 


{ N Qi 1 ky 
INTO THE | 


PROPERTIES of THE BLOOD. 


WITH | 
REMARKS on ‘fome of its MORBID 
APPEARANCES: . 
AW Be. ofr aaee 
| -.. 
An APPE N DI xX, 


RELATING TO 


The Difcovery of the Lymphatic Syftem in 
Birds, Fith, and the Animals called 
Amphibious. | 
The THIRD EDITION. 


By WILLIAM HEWSON, F.R.S. 


_ AND TEACHER OF ANATOMY. 


Vere fire, eft per caufas fire. Lord Bacon. 


LONDON: 
Printed for J. JoHNson, St. Paul’s Church- Yard, 
M DCC LXXXx, 


Pane a naeapane i ie 


“ 


Bl 43 


Sir JOHN PRINGLE, Bart. 


PHYSICIAN TO HER MAJESTY, 


‘ Md Re , 

Have taken the liberty to addrefg 
] you upon this occafion, not fo much 
-that I might pay a compliment to your 
merit, as that I might boaft of your 
friendfhip : It is impoflible that I fhould 
add any thing to your reputation by dif 
playing your abilities; but you: may add 
greatly to mine, even by detecting my 
miftakes. You have done me the honour _ 
to approve this little Effay, and I am 
ambitious to tell the world, that it owes 


Ps xi DARN much 


“i DEDICATION... 
much both to your knowledge and your 
kindnefs ; which have concurred to fug- 
geft many ufeful hints and judicious 
corrections, that make it more worthy — 
of attention, and afford me a public | 
opportunity of affuring you that I am, 
with the trueft refpect and efteem, 

SIR, 

Your moft obedient, : 


and moft obliged | 


humble fervant, — 


WILLIAM HEWSON, 


iP i dee Be ein A Oe 


HE knowledge of the human © 
frame, the prefervation of health, 

and the cure of difeafes, are objects of 
too great importance to mankind, for 
the Author of thefe fheets to doubt, that 
any attempts to promote them, how fimall 
foever, fhould not meet with a candid 
and indulgent reception from the Public, . 
An Inquiry into the Properties ofthe 
Blood, it is prefumed, will be thought, 
in a particular manner, interefting, fince 
there is no part of the human body upon © 
which more phyfiological reafoning is 
founded, nor any from which more in- 
ferences are drawn for the cure of dif- 
eafes, And, as the inquiry is made by 
experiments upon the blood as near as 
_ poffible to the ftate in which it circulates 
in the vefilels, it is hoped that the conclu- 
Bergan fions 
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fions made from them will ftand the teft 
of a candid examination, and lead to fur= _ 
ther obfervations and improvements. 


Since the publicatiom of the firft 
Edition, fome new experiments have 
been made, and a new chapter has been 
added, which contains a recapitulation 
of the principal facts and conclutions 
that are met with in this Effay. Thefe 
additions are between p. 95 and 140. 


Tue Appendix is a vindication of the © 
Author’s right to the difcovery of the 
Lymphatic Veflels, in oppofition to the 
claim of the learned Dr. Alexander 
Monro, Profeffor of Anatomy in the 
inks p of raze: 36 
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is to be fuddenly produced by: bleeding, 
96, 97.—The blood that trickles down 
the arm is fometimes without fize, even 
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97, 98.—The want of fize on the blood 
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in the blood-veffels, fufpected to be! « at 
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EXPERIMENTAL INQUIRY 
INTO THE 


PROPERTIES of the BLOOD. 
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* 
Of the feparation of the Serum ; the colour 
of the Craflamentum ; andof the caufes 


of the COAGULATION OF THE BLOOD. 


| HEN freth blood is received in= — 
\ \ to a bafon, and fuffered to reft, 
in a few minntes it jellies, or coagulates, 
and foon after feparates into two parts, — 
diftinguifhed by the names of Craffamen- 
tum and Serum. Thefe two parts differ , 
: B in 


Cy: experimental Inquiry into 

in their proportions in different conftitu-- 
tions; in a {trong perfon, the crafamen- 
tum is in greater proportion to the ferum 
| than i ina weak one; and the fame diffe- 
rence is found to take place in difeafes ; 
thence is deduced the general conclufion, 
that the lefs the quantity of /erum is in 
proportion to the cruf/amentum, bleed-- 
ing, diluting liquors, and-a low diet, 
are the more neceflary ; whilft in fome 


dropfies, and other difeafes where the 


Jferum is in a great, and the craffamentum 
in a {mall proportion, bleeding and di- 
luting would be highly improper. ~ As . 
it is. therefore fuppofed ufeful to attend: 
- to the proportions of thefe parts in many 
diforders, and even to take indications 
of cure from them, it has been an object. 
with thofe who have made experiments 
on the blood, to determine the circum- 
tances on which its more perfect fepara- 

tion into thefe two parts depends; it 
being obvious, that till this be done, our 
inferences from their proportions will be 


liable to confiderable fallacies. ‘Two of 
the _ 


the Properties of the Blood. 3 
the lateft writers on this fubject agree, 
that if the blood, after being taken from 
a vein, be fet in a cold place, it will not 
eafily feparate, and that a moderate 
warmth is neceflary: this is a fa@t that 
is evinced by daily experience. ‘They 
likewife fay, that the heat fhould be 
lefs than that of the animal, or than 
98° of Fahrenheit’s thermometer; and 
that, if frefh blood be received into a 
cup, and that cup put into water heated 
to 98°, it will not feparate; nay, they 


_ even fay, that it will not coagulate ; 


but this, I am perfuaded from. experi 
ments, is ill founded. 


EXPRPRIEMENT: 1 

A TIN-VESSEL, containing water, was 
placed upon a lamp, which kept the 
water in a heat that varied betweeen 100 
and 105 degrees. In this water was 
placed a phial, containing blood that 
inftant taken from the arm of a perfon 
| B 2 im 
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in health; the phial was’ previoufly 


warmed, then filled, and corked to ex-— 


clude air. In the fame water was placed 


a tea-cup half full of blood, juft taken 


from the fame perfon ; a third portion 


of the blood was then received from the 
fame vein into a bafon, and was fet upon 
a table, the heat of the atmofphere being 
at 67°. Now, according to their opi- | 
nion, the two former fhould neither have 
coagulated nor feparated, when. that in 
the bafon began to feparate ; but, on the 
contrary, they were all three found to 
coagulate nearly in the fame time ; and 
thofe in the warm water not only did 
feparate as well as the other, but even 
fooner. _ | 


EXPERIMEN Dy 1 


| Tur fame experiment was repeated on. 
the blood of a perfon that laboured under 
the acute rheumatifm, whilft the heat of | 
the atmo{phere was no higher than 55°, 
and that of the warm water was 108°; 

and 


\ 
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and the refult of this experiment was not 
-onily a confirmation of what was obferved 
in the firft, but it even fhewed, that 
this degree of heat was fo far from leflen- 
ing, that it increafed the difpofition to 
coagulate ; for the blood in the cup-and 
in the phial was not only congealed, but 
the feparation was much advanced before 
the whole of the blood in the bafon was 
coagulated. ‘Thence I am led to con- 
clude, that the feparation of the blood in 
a given time, isin proportion as the heat 
in which it ftands is nearer to the animal 
heat, or g8°; or greater in that heat 
than in any of a lefs degree. And I am 
confirmed in this inference by experi- 
ments hereafter to be related, where the 
blood in the living animal, whilft at reft, 
was found bothto coagulate and to fe- 


parate, 


— Ir is well known,that the craffamentum 
eonfifts of two parts, of which one gives 
it folidity, and is by fome called the fi- 
brous part of the blood, or the g/uten, 
| His but 
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but by others with more propriety termed 
the coagulable lymph; and of another, 
which gives the red colour to the blood, 
and is called the red globules.. Thefe 
. two parts can be feparated by wathing the 
craffamentum in water, the red_ particles 
diffulving in the water, whilft the coagu- 
lable lymph remains folid. That it is 
the coagulable lymph, which, by its be- 
coming folid, gives firmnefs to the craj-_ 
Jamentum, is proved by agitating. freth 
blood with 2 ftick, fo as to coll.& this 
fubftance on the ftick, in which cafe the 
teft of the blood remains fluid *, 


* Tt may be proper to mention here, that till of — 
Jaté the coagulable lymph has been ccnfounded, 
with the ferum of the blood, which contains a fub- _ 
ftance that is likewife coagulable. But inthefe  . 
fheets, by the lymph, is always meant that part of 
the blood which jellies, or becomes folid | fponta- 
neoully when blood is received into.a bafon, which 
the coagulable matter that is diflolved in the ferum 
does hot ; but agrees more with the white of an 
ego, in remaining fluid when expofed to the air, 
and coagulating when expofed to heat, ‘or when 
mixed with ardent fpisits, or fome other chemical 
fubltances. 7 . 

THE 
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Tue furface of the erafamentum, when 
not covered with a fize, is in general of 
amore florid red than the blood was when 
firft taken from the vein, whilft its bot- 
tom is of a dark ~colour; or blackith. 
This floridnefs of the furface is juftly 
attributed by fome of the more accurate 
obfervers to the air, with which it is in 
contaét ; for, if the craffamentum be in- 
verted, the colours are changed, at leaft 
that which is ‘now become the upper 
furface afflumes a more florid rednefs. 
This difference of colour, others have 
endeavoured to explain from the different 
proportions of the red particles, or glo- 
bules as they are called, which, fay they, 
being in a greater proportion at the bot~_ 
tom of the craffamentum, make it appear 
black ; but, if inverted, the globules then 
fettle from the furface which is now up- 
permoft, and that becomes redder. But 
this I think is not probable; for the 
lymph in the craffamentum is fo firmly 
coagulated, as to make it too denfé to | 
allow of bodies even’heavier than the 
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red particles to gravitate through it; for 
example gold. That air has the power 
of changing the colour of the blood, has 
been long known ; and the following 
experiment fhews it very fatisfactorily, 
and hardly leaves room to refer the ap- 
pearance to another caufe. — 


EXPERIMENT II. 


Havine laid bare the jugular vein of 
a living rabbit, I tied it up in three 
places ; then opening it between two of 
the ligatures, I let out the blood, and 
filled this part of the vein with air. 
After letting it reft a little, till the air 
fhould become warm, I took off the liga- 
ture which feparated the air from the 
blood, and then gently mixed them, and 
I obferved that the venous blood affumed 
a more florid rednefs, where it was in 
contact with the air-bubbles, whilft in 
other parts it remained of its natural 
colour. | 
THERE 
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Turre is a difference between the 
arterial and venous blood in colour; the 
former is of a florid red like the furface 
of the craffamentum, the latter is dark or 
blackith like the bottom or the crafamen~ 
tum. This change in its colour is pro- 
duced on the blood as it paffes through 
the lungs, as we fee by opening of living 
animals*; and as a fimilar change is 
produced by air applied to blood out of 
the body, it is prefumed that the air in| 
the lungs is the immediate caufe of this © 
. change ; but how it effects it, is not ‘yet 
gorerenined: 


sg That this change is really produced in the 
lungs, I am perfuaded from experiments, in which 
I have diftinétly feen the blood of a more florid red 
. in the left auricle, than it was in the right. But 
fome authors of the greateft authority fay, that they 
could not obferve any fuch difference in a great 
number of experiments which they made; but this 
I fhould attribute to their having been Jater in open- 
ing the left auricle after the collapfing of the lungs 
than I was; for it feems probable, that whatever is 
~ the alteration produced on the blood in its circula- 
tion through this organ, that change cannot take 
piace after it is collapfed. 


As 
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As the blood is changed to a more 

florid red in pafling through the lungs, 
. or from the venous to the arterial fyftem, 
~ fo it lofes that colour again in paffing from: 
the arteries to the veins in the extreme 
parts, efpecially when the perfon is in 
health ; but every now and then we ob- 
ferve the blood in the veins more florid 
than is ufual, and it likewife frequently 
happens in venefedtion, that the blood 
which comes firft out is blackith, and 
~ that which comes. afterwards is more 
florid: in fuch cafes the arterial blood. 
pafles into the veins without undergoing 
that change which is natural to it. 


Some of the neutral falts have a fimi- 
lar effect on the colour of the blood to 
what air has, particularly nitre; thence 
fome have attributed the difference of 
colour in the arterial and venous blood 
to nitre, which they fuppofed was ab= 
- forbed from the air whilft in the lungs. 
But we know that this is a mere hypo- 
thefis, for air contains no nitre. Indeed 

: ( Le eee: 
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nitre is far from being the only neutral 
falt which has this effect on the blood, 
- for moft of them have fome degree of it. 
In making fome experiments on this. 
~fubje&, 1 have obferved a more re- 
markable effect which fome of the neu- 

tral falts have upon the blood ; and that 

is, being mixed with it when juft received 

from the vein, they prevent its coagula- ~ 

tion, or keep it fluid, and yet, upon 

adding water to the mixture, it then 

jellies or coagulates.. Thus, if fix ounces 
of human blood be received from a vein 

upon half an ounce of true Glauber’s falt 

reduced to a powder, and the mixture 

agitated fo as to make the falt be dif- 

‘folved, that blood will not coagulate on 
being expofed to the air, as it would 

have done without the falt; but if to 

this mixture about twice its quantity of 

water be. added, in a fhort time the 

whole will be jellied or coagulated, and 

on thaking the jelly, the coagu/um will 

be broken, and the part fo coagulated : 

can 


= . 
— | 
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_ canbe now feparated as it falls to the 
bottom, and proves to be the lymph. . 


In thefe mixtures of the blood with 
neutral falts, the red particles readily 
fubfide, (efpecially if human blood be 
ufed) and the furface of the mixture be- 
comes clear and colourlefs; and being 
- poured off from the red part, it is found 
to contain the coagulable lymph, which 
can be feparated by the addition of 


water. 


 T Have tried moft of the neutral falts, : 
and have made a table of their effets on 
the blood; but it is not neceflary to 
trouble the reader with it, as we do not — 
fee of what ufe it could be in medicine ; 
for we muft not conclude that their 
effets within the body would be the 
fame as out of it*. Indeed, thefe ex- 
ty periments, 


* The falts which keep the blood fluid by itfelf, 
and yet allow it afterwards to jelly on being mixed 
with water, are, Sa] Glauberi verus ; Sal Dige/tivus 

| Sylvii, 
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periments, as well ‘as fome others, were 
not made fo much with a view of any 
immediate application to medicine, as to 
determine the properties of the blood 
chemically ; for, having fet out with a 
perfuafion, that a more particular ace 
quaintance with the properties of this 
3 fluid was neceflary before we could arrive 
at the knowledge of fome of the animal 
functions, fuch as the manner in which 
the bile and other fecreted fluids are 
formed, I therefore was anxious to throw 
fome more light on this fubject. With 
this view I have made fome experiments 
even on living animals, being convinced 


Syluii ; Sal Communis; Nitrum Commune ;———— 
Nitrum Cubicum ; Sal Diureticus ; Borax. The fale 
made of vinegar and the foffile Alkali; and the 
falt made with Vinegar and Chalk. 

The following falts likewife keep the blood fluid, 
but do not allow it to jelly when mixed with wa- 
ter; Zartarus Vitriolatus ; Sal Epfomenjis ; Sal Ammo- 
niacus Communis ; Sal Ammoniacus Aes 3 Sal 


Rupillenfis. 


But Alum on being mixed with blood cbabatiees 
it immediately. that 


¢ 
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that my inquiries would not otherwife be 
fatisfactory. 


Wuen blood isthus kept fluidbyGlau- 
 ber’s falt, it ftill retains its property of 

- being coagulable by heat, and by other 
fubftances as before, air excepted. This 
method of keeping the blood fluid may 
therefore be ufeful, by affording an op- 
~ portunity of making -fome experiments 
upon it, which we could not otherwifé 
do from its coagulating fo foon wihspis : 
taken from the veflels. 


THis Nee of one of the neutral 
 falts has been long known amongft thofé 
who prepare the blood of cattle for food ; 

- for it has long been a practice with fuch 
people, to receive it into a veffel contain- 
ing fome common falt, and to agitate it 
as faft as it falls, by which means the _ 
coagulation is prevented, and the blood 
remains fo fluid as to pafs through a 


ftrainer, without leaving any coagulum 
behind: — 
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behind: by this means they have an_ 
_ Opportunity of mixing-it with other fub- 
{tances for culinary purpofes 


-AxtTuoucs the coagulable lymph fo 
readily becomes folid when expofed to — 
the air, yet whilft circulating it is far 
from that confiftence : it has indeed been 
fuppofed to be fibrous, even whilft moving | 
in the blood-vefitls, but erroneoufly. 


It is this coagulable lymph which 
forms the inflammatory cruft, or duff; as 
it is called, It likewife forms polyp? of 
the heart, and fometimes fills up the 
cavities of aneurifms, and plugs up the 

extremities of divided arteries. It is 
- fuppofed, by its becoming folid in the 
body, to occafion obfirudtions and in- — 
flammations; and even mortifications, 
from the expofition to cold, have been 
attributed to its coagulation. In a word, 
this lymph is fuppofed to have fo great 
a fhare in the caufe of feveral, difeafes, 

that 


» > I 
4 
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that it would be a defirable matter to be 
able to afcertain the caufes of that coagu- 
lation, either in the body, or out of it. 
Tue blood, when received into a ba- 
~ fon, and fuffered to reft in the common 
heat of the atmofphere, very foon jellies 
or coagulates ; the part which now be- 
comes folid is the coagulable lymph, as 
has been fhewn above. The circum- 
ftances in which it now differs from. 
what it was in the veins, are thefe: it 
is expofed to the air, to cold, and is at ~ 
reft; for whilft in the body, air is ex- 
cluded, it is there of a confiderable 
- warmth, andis always inmotion. The 
queftion is, to which of thefe circum- | 
ftances its coagulation whilft in the bafon 
is chiefly owing. This queftion, I be~ 
lieve, cannot well be anfwered from the. 
experiments that have hitherto been 
_ made, It has indeed been faid, that the 
cold alone coagulated it; for, fay they, 
if you receive blood into a bafon, and fet. 
| that 
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‘that bafon in warm water, and ftir the 
blood well, it can be kept fluid. Butin 
the experiments from which this con- 
clufion was made, I find there has been 
a deception *. In fhort, I have found 
that itcoagulates as foon when kept warm 
and when agitated, as it does when fuf- 
fered to reft andto cool. As the fubject 
feemed to me of importance, I have en- 
-deavoured to afcertain the circumftance 
to which this coagulation is owing by 
feveral experiments, in each of which the 
blood was generally expofed to but one 
of the fufpected caufes ata time. Thus, 
in order to fee whether: the blood’s coa+ 
gulation out of the body was owing to 
its being at reft, I made the following 
experiment : | | 

* That is, the lymph really had been coagulated, | 


but by the agitation had likewife been feparated 
from the reft of the blood, and had thereby efcaped 


notice, 


i Cc E XP E- 


88 = Ait experimental Inquiry inte 


EXPERIMENT IV. 


~ Havince laid bare the jugular vein of 
a living dog, I made a ligature upon.it in 
two places, fo,that the blood was_at reft 
between the ligatures ; then covering the 
vein with the fkin, to prevent its cool- 
ing, I left it in this fituation... From 
feveral experiments made in this way, 1 
found in general, that after being at reft 
for ten minutes, ‘the blood: continued . 
fluid; nay, that after. being at reft for 
three hours and:-a quarter, above two- 
thirds of it were ftill fluid, though it 
coagulated afterwards. Now the blood, 
when taken from a vein of the fame: 
animal, was completely jellied in about 
feven minutes. The coagulation there- 
fore of the blood in the bafon, and of 
that which is merely at reft, are {0 dif- 
ferent, that reft alone cannot be fuppofed 


to be the caufe of the coagulation out of — 
the Bony, | 


ae 3 
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To fee the effects of cold on the blood, 
I made this experiment : | 


EXPERIMENT. VV. 


I Kitnep a rabbit, and immediately 
cut out one of its jugular veins, proper 
ligatures being previoufly made upon it ; 
I then threw the vein into a folution of 
fal ammoniac and fnow, in which the 
mercury ftood at the 14th degree of 
Fahrenheit’s thermometer. As foon as 
the blood was frozen and converted into: 
ice, I took the vein out again, and put it 
into lukewarm water till it thawéd and ~ 
became foft; I then opened the vein, — 
received the blood into a tea-cup, and 
obferved that it was perfectly fluid, and 
in a few minutes it jellied or coagulated, 
as blood ufually does. Now, as in this 
experiment the blood was frozen and 
thawed again without being coagulated, 
it is evident that the coagulation of the 
blood out of the body is not folely owing 
to cold, any more than it is to reft. 


C 2 ee eM ENR Ey 
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_ « Next, to fee the effects of air upon 
the blood, I tried as follows: © 


EXPERIMENT VIL 


Havine laid bare the jugular vein of 
a living rabbit, I tied it up in three 
places, and then opened it between two 
of the ligatures, and emptied that part of 
its blood. I next blew warm air into 
the empty vein, and: put another liga- 
ture upon it, and letting it reft till I 
thought the air had acquired the fame 
degree of heat as the blood, I then re- 
moved the intermediate ligature, and 
mixed the air with the blood. The air 
immediately made the blood florid, where 
it was in contact with it, as- could be 
feen through the coats of the vein. In 
3 quarter of an hour I opened the vein, | 
and found the blood entirely coagulated ; 
and as the blood could not in this time 
have been completely congealed by reft 
alone, the air was probably the caufe of 
its coagulation, | : 
FRoM 
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From comparing thefe experiments, 
may we not venture to conclude, that the. 
air is a {trong coagulant of the blood, 
and that to this its coagulation when 
taken from the veins is chiefly owing, 
and not to cold, nor to > ret ; 


But although it appears from thefe 
experiments, that the coagulation of the 
blood in the bafon is owing to the air 
alone; for cold has no fuch effeét, nor 
has reft in a fufficient degree, becaufe 
the coagulation of the blood in the ba- 
fon takes place in a few minutes, whilft 
that which is merely at reft in the veins 
is not completely coagulated in three 
hoursor more. Yet the blood is in time 
completely coagulated merely by its be~ 
ing at reft in the veins; but then in 
this cafe it coagulates in a different man- 
ner from what it does in the bafon; and 
as it probably is in this way that the — 

blood is coagulated in the body, 1 have 
been more particularly attentive to it, 
and have endeavoured to determine by 

C 3 expe- 
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experiment how it takes place. With 
this view I have feveral times repeated 
Experiment the 4th, which was made 
' with a view to determine whether the 
blood would coagulate by reft. In the _ 
firft trial, the vein was ‘not opened till 
the end of three hours and a quarter ; 
~ and juft before it was opened I had ob- 
ferved through its coats, that the upper 
part of the blood was tranfparent, owing 
to the feparation of the lymph. On 
letting eut this blood, it feemed to me 
entirely fluid: a part indeed had been — 
loft, but the greateft part was collected 


in the cup, and which afterwards coa- _ 


gulated as blood commonly does when 
-expofed. to the air. From this experi-. 
ment I imagined that the whole had been 


fluid; ‘but from others made fince, I am’ 


perfuaded that the part which was loft. _ 
had been coagulated ; for, froma variety 
of trials, I now find, that though the. 
whole of the blood is not. congealed in 
| this time by reft alone, yet a part of it. 

is, But as it would be trefpafling too 
much 
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much onthe reader’s time to relate every 
experiment I have been obliged to make 
for this purpofe; I fhall only. mention 
the general refult of the whole. 


AFTER fixing a dog down to a table, 
and tying up his jugular veins, 1 have 
in general found, that on opening them 
at the end of ten minutes, the blood was 
‘Rill entirely fluid, or without any ap- 
pearance of coagulation *. If they were © 
opened at.the end of fifteen minutes, . 
at firft fight it alfo appeared quite 
fluid; but on +a careful examination 1 
found fometimes one, and fometimes 
two or three {mall particles about the 
fize of a pin’s head, which were coagu- 
dated parts of the blood. When opened 
dater than this period, a larger and larger 
7 : 


* I fay im general it was fluid at the end of ten 
minutes; but I muft likewife mention that in one 
dog I found two very fmall particles of beginning 
coagulation, even at this period; yet in another [ 
could not obferve any fuch appearance, even at the 
| vend of fifteen minutes. - 


C 4 coagtt= 
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coagulum was obferved; but fo very 
flowly does this coagulation proceed, 
that in an experiment where I had the | 
curiofity to compare more exactly the 
clotted part with the unclotted, I found, 
after the vein had been tied two hours 
and a quarter, that the coagulum weighed 
' only two grains ; whilft the reft of the 
blood, which was fluid, on being fuffered 
to congeal, weighed eleven -grains.. I~ 
_can advance nothing farther in this part 
of my fubject with precifion. Nor can 
I pretend exactly to determine the time 
at which all the blood between the liga- 
tures is coagulated. I. have indeed ~ 
opened fuch a vein at the end of three 
days, when I found a thin, white coagu- 
lum, which was a mere film; the Serum 
and red particles having difappeared. 
But the whole is undoubtedly congealed 
long before this period. The manner in 
which the blood coagulates, when at reft 
in the body, has appeared to me curious, 
and therefore I have taken the more 
pains to difcover how it happens, efpe- 
| cially 
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cially as it may affift us in judging whe- 
ther or no it coagulates in the heart, fo - 
as to form thofe fubftances called polyps. 
Theabovementionéd times will, I believe, 
be found to be thofe at which the blood 
congeals in the veins of healthy dogs: 
and as I have found, by experiments, 
that the blood of a dog and of the human 
fabje& in health jellies out of the body, 
nearly in the fame time, that is, it be- 
gins in three or four minutes, and is _ 
completed in feven or eight; I fhould 
therefore conclude that the blood in the 
veins of the human body coagulates 
neatly at the fame period with that of a 
dog. But it may be neceffary to add 
here, that from experiments which [ have 
_ made, I have reafon to believe that the 
time at which the blood coagulates, is 
different in different conftitutions, and 
in different difeafes. For though the 
blood of a perfon in health is completely 
coagulated in feven minutes after it is 
taken out of the veins, yet in fome dif- 
eafes, I have found the blood fifteen or 

ie twenty 
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twenty “minutes, nay even an hour and’ 
an half, before it was s completely jellied. 

“As we fee in the above-related experi- © 
ments, that the blood coagulates in the 
‘body when fuffered to reft for a little 
time, is it not probable that to this caufe 
its coagulation in thofe true aneuryfims, 
which are. attended with a pouch, are 
owing *? For in fuch enlargements 4. 
part of the blood - is without motion; 
which will congeal when ‘at reft, and in 
contact with the fack ; and thus one layer 
4, may be formed ; and the fack afterwards © | 

enlarging, another portion of the blood | 
will then be at. reft; and fo a fecond 
layer may be formed ; and thence pro- 
bably is the origin of thofe laminated 
coagula met with in fuch facks. 


Lixewist, to the blood’s being at reft, 
is probably owing its Suse sient in the. 


* An inftance of which may be feen in the Med, 
Obf. and Ing. vol. i. article xxvii. fig. iil. 


- large 
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large arteries which are tied after ampu- 


tation, or other operations; for after 
moft of fuch Tigatures there will be a 
part of the artery impervious, in which 
the blood can have no motion. The 


coagulum after amputation might indeed 


be fuppofed owing to air; but, confider- 
ing the manner in which arteries are 


tied whilft the blood is running from ’ - 


them, it does not feem probable that the 


air has any effect on what - is above the. 


| ligature. F 


To the blood’s being without motion 


in the cavity of the uterus, is its coagu- 
lation therein probably owing; hence 
the origin of thofe large clots which 
fometimes come from that cavity ; and 


which, when more condenfed by the 


oozing out of the ferum, and of the red 


globules, affume a fleth- like appearance, 


and have often been called Moles or fa He 
conceptions. 


In 
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In Experiment the sth, we found that 
the blood could be frozen and thawed 
again, without being coagulated: this 
likewife ig an experiment which I have 
repeated feveral times, that 1 might be 
fure of the fact. I have alfo varied the 
experiment by fometimes putting the 


vein into a phial of water, and freezing i 


the whole in a folution of fal ammoniac 
in fnow ; and fometimes I have put the 
vein into the folution itfelf; and three’ 
or four times I have thrown it into oil, 
and then frozen it; but after all thefe 
trials the refult was the fame. The 
_ blood was always evidently fluid on being 
thawed, and as evidently jellied when 

Si to the air. © | 


Brsipes being coagulated when ex- 
pofed to the air, the coagulable lymph, 
as well as the ferum, is known to be fixed 
by hair but the degree of heat has not, 
fo far as I know, been determined. It 
has been fuppofed to require a degree 

almoft 
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almoft equal to that which coagulates the 
ferum * but one much lefs is neceffary, 
as will appear from the following expe- 
riments. 


EXPERIMENT. VIL. 


Havine found, from a number of | 
trials, that blood, kept fluid by means 
of true Glauber’s falt, had its lymph 
coagulated by a heat of 125° of. Fah- 
renheit’s thermometer, I fuppofed that 
the degree neceflary for fixing it in its 
- natural ftate could not be very different 
from this. I therefore prepared a lamp- 
furnace with a {mall veffel of water upon 
it; this water was heated to 125°; and 
then laying bare the jugular vein of a 
living dog, I tied it properly, cut a 
> piece of it out, and put it into this wa- 
ter: after eleven minutes, I took out the 


* See Traité du Coeur. T, ii. Dp. 93: Sehwenke 
Rickie p. 138. 


vein, 
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‘vein, opened it, and found the blood en=. | 
tirely coagulated; thence I concluded, 
. that 125°, or leis, was fufficient to coa- 
gulate the blood of a dog. It may be 
-neceffary to obferve here, that the part 
coagulated was only the lymph; for the 
__ ferum requires a much greater heat to fix. 
it, that is a heat of 160°, as will appear 
hereafter. 


ESP Ey Rod MoE N.Tg Vibes 


‘Tue fame experiment was repeated in 
fuch a manner, that the heat never went . 
. higher than 120% and an half; and T 
found, that on opening the vein at the 
end of eleven. minutes, the lymph was 
- entirely coagulated, even in this heat. - 


EXPER TM EONSE IX, 


~ 


} Ses — 
- [ REPEATED the experiment with a 
heat no higher than 114°, and at the end 
of eleven minutes, the vein being opened, 


the 
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the blood was found to be fluid, and in 
a few minutes after, being laid open to 
the air, it coagulated’ as ufual. Now, 
as the blood in the  laft experiment 
was coagulated, when the heat had 
‘ never rifen above 120° and an half; and 
in this experiment was fluid, enoHee it 
had been expofed to a heat of 1 14° 5 we 
_ may therefore conclude, that the coagu- 
lable lymph in the blood of a dog, in 
health, is fixed in a degree of heat be- 
tween 114° and 120°3 of Fahrenheit’s. 
thermometer. » 


_ As to the degree of heat at which the 
lymph in human blood coagulates, Thave 
not yet had an opportunity of trying it 
in a more fatisfactory way, than with 
the mixture with Glauber’s falt, in which 
ftate it coagulates ati2s. But, as we 
_ find that the human blood and that of a 
“dog jelly nearly in the fame time, when 
expofed to the air, I think it probable 
that the precife degree of heat at which 
the eae of the human blood coagu- 


lates, 1 


re 


32 An experimental Inquiry into 


ates, is between 114° and 120°%. I have 


thought of making the experiment on 


the umbilical cord of a recent placenta, 


which perhaps is the moft likely ie of 


coming at the truth. 


‘THE wen of heat, at which the /e- 
rum of the blood (which fhould not be 


confounded with the lymph) coagulates, | 


is generally faid to be 150°; but from 
my experiments I am inclined to believe 
it requires a greater heat to fix it, They 
were made in the following manner : 


Ex pre Ro MOE Ne ake 


I Took a wide-mouthed phial, con- 
taining fome /erum, and placing a ther- 
mometer in it, I put it into water which 
was kept warm by a lamp underneath ; 


‘and, in making this experiment with as 
_ much accuracy as I could, I found the 


heat required was 160°; which is about 
| | _ forty. 
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forty degrees more than is neceflary for 
the coagulation of the lymph. 


As the blood is coagulable by heat, 
and as the heat of an animal is increafed 
in fevers, it has been fuppofed that the 
blood might be coagulated by the animal 
heat, even whilft it is circulating in the 
veflels ; but there is little foundation for 
fuch an opinion, fince the animal heat is 
naturally only g8° or 100°, and in the 
moft ardent fever is not raifed above 
112°. 


ved) C HAP. 
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Of the inflammatory Crit, or Size. 


| if SHALL next proceed to inquire into 
the formation of the inflammatory _ 
cruft, or fize, asit is called, _ 


~ THis remarkable appearance is fre- 
quently met with in inflammatory difor- 
ders, and is formed by the coagulable 
lymph’s being fixed, or coagulated, after 
the red particles have fubfided. It has 
indeed been fuppofed to be formed from 
the ferum of the blood ; andan excellent 
writer on this fubject feems in doubt to 
which of the two it fhould be attributed, > 
But that it is formed by the coagulable 
lymph alone, after the red particles have 
. fubfided, appears from the following 
experiments. 
| EX PE- 
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EXPERIMENT XL 


In the month of June, when the ther- 
mometer in the fhade ftood at 67°, I 
bled a man who had laboured under a 
phthifis pulmonalis for fome months, and 
at that time complained of. a pain in his 
fide, . The blood, though it came out in ° 
a {mall ftream, yet flowed with fuch ve- 
locity, that it foon filled the bafon. After — 
tying up his arm I attended to the blood, 
and obferved that the furface became ~ 
tranfparent, and that the tranfparency 
gradually -went deeper and deeper, the — 
blood being ftill fluid. I likewife ob- 
ferved that the coagulation firft began on 
the furface, where it was in conta&t with 
the air, and formed a thin pellicle; this 
I removed, and faw that it was foon fuc- 
ceeded by a fecond. I then took up a 
part of the clear liquor with a wet tea- 
fpoon, and put it into a phial with an 
equal quantity of water; a fecond portion 

jakeg © pe I kept | 
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I kept in the tea-fpoon; and I found 
afterwards that they both jellied or coa- 
gulated, as did alfo the furface of the 
crafjamentum, making a thick cruft. On 
prefling with my finger that portion 
which was in the tea-fpoon, I spi it 
aeaercr alittle ferum. 


From this experiment it is evident, 
that the fubftance which formed the fize 
was fluid after it was taken from the 
vein, and coagulated when expofed to 
the air; and as this is a property of the 
coagulable lymph alone, and not of the 
Jferum, there can be no doubt that the 
fize was formed of the lymph, 


Tue following experiment, made on 
| the blood, without expofing it to the air, 
likewife proves the fame fact. 


EXPE. 
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EXPERIMENT XII. 


ImMrpiATELy after killing a dog, I 
tied up his jugular veins near the fernum, 
and hung his head over the edge of the 
table, fo that the parts of the veins where 
the ligatures were might be higher than. 
his head. I looked at the veins from 
time to time, and obferved that they be- 
came tranfparent at their upper part, the 
red particles fubfiding. 1 then made a 
ligature upon one vein, fo as to divide the 
tranfparent from the red portion of the 
blood; and opening the vein, I let out 
the tran{parent portion, which was {ftill 
fluid, but coagulated foon after. On 
prefling this coagu/um, I found it contain: 
a little ferum. The other vein I did not 
open till after the blood was congealed, 
and then I found the upperpart of the 

: D 3 coagulum 
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coagulum whitifh like the cruft in pleuri- 
tic blood *. 


Anp that the fize is merely the coagu~- 
lable lymph feparated by the ‘fubfidence 
of the red particles, will appear evident 
to any perfon who will, as Sydenham 
directs, move a finger, or a ted-fpoon 
through the blood when he obferves _ 
its furface becoming tranfparent ; for 
in this cafe the blood that otherwife 
~ would have been fizy, will now have a 
natural appearance, or be without, fize ; 
from the red particles. being prevented 
from fubfiding. 


* This is not the only apparently healthful animal 
whofe blood had a cruft; I have feen it in others: 
whence I at firft fufpected that merely keeping the 
blood fluid for a little time was fufficient to produce 
this appearance ; but I altered my opinion, on fee- 
ing, that. in the greateft number of animals it did 
‘not occur; nor is it commonly met with in the 
hearts of thofe perfons who die a violent death, 
though the blood remains longer fluid in fuch cafes, 
than it does in the bafon where the fize appears. 


It 
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Ir has been a very generally received 
opinion, that inflammation thickens the 
blood, and makes it more ready to coagu- 
late. Nay, fome have gone fo far as to 
fay, that in thofe diforders where the in- 
flammatory cruft is feen, the blood is al- 
moft coagulated even before it is let out 
of the vein. Now Iam perfuaded from 
experiment, that the contrary of this is 
true; or that inflammdéMn, inftead of in- 
creafing the difpofition ‘of the blood to 
coagulate, really leffens it; and inftead 
of thickening the blood, really thins it ; 
at leaft that part which forms the pte 
viz. the coagulable lymph. 


_ In the firft place, that inflammation 
really leflens the difpofition to coagulate, 
will appear evident to every one who at- 
tends to the jellying of fuch blood as has 
acruft. For in all thofe cafes the blood 
will be found to be longer in congealing, 
than in its natural flate. To this hae 
I was firft led by attending to the phthi- 
fical patieht’s blood abovementioned; but 
D 4 I have 
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I have fince made 4 comparifon, which 
feems to prove the fa@. For, from a: 
variety of experiments made on the blood. 
of perfons nearly in health, or at leaft 
who had no inflammatory diforder, and 
no cruft on their blood, I found that 
after being taken from a vein, it began 
to jelly in about three minutes and an — 
half. The firft appearance of coagulation 
was a thin film on the furface near the 
air-bubbles, or near the edge of the ba- 
fon; this film f{pread over the furface, 
and thickened gradually till the whole 
was jellied, which was in about feven 
minutes after the opening of the vein ; 
and in about ten or eleven the whole 
was fo firm, that, on cutting the cake, 
the gathes were immediately filled up by 
the ferum, which now began to feparate 
from the craffumentum. But in thofe per- _ 
fons whofe blood had an inflammatory 
—eruft; the coagulation was much later ; 
as will appear from the following expe- 
riments. 


EXPE. 
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EXPERIMENT. XII. 


[ sLED a woman who was feven, 


months gone with child, and the blood 
was received into a bafon. In five mi- 
nutes after the vein was opened, a film 
firft appeared; but this {pread fo flowly, 
that in ten minutes it did not cover the 
whole furface ; in fifteen minutes it had 
nearly fpread over the furface; but the 
reft of the blood was quite fluid, at leaft 
- for fome depth, and even in half an hour 
it was not fo firmly jellied as it was af-~ 
terwards. In this cafe there was a very 
thick and ftrong cruft or fize, 


BX PE RIM EN T.: XIV. 


Havine bled a perfon with a violent 
rheumatic pain in his breaft, the blood 
was receiyed into three tea-cups, and 

| 3 each 
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each of them had afterwards a cruft. In 
the firft I obferved the progrefs of the 
coagulation, as follows: The beginning 
of the coagulation was not marked, but 
at the end of half an hour the film was 
not thicker than: common writing-paper 5 
and this being removed, a little of the 
clear lymph was taken up with a wet tea- 
fpoon, put into a clean cup, and was 
twenty minutes more in coagulating. 
Even at the end of an hour and an half, 
the whole of the blood was not jellied; - 
for at this time I removed the film or 
pellicle, and took up a fecond portion of 
clear lymph with a fpoon, and put it 
into a tea-ctip, where it jellied -after- 
. wards ; though this jelly was not indeed 
quite fo firm as the craffamentum itfelf 


EXPERIMENT XV. 


A woman, with a flight inflamma- 
tion in her throat, had eight ounces of 
blood taken from her arm; the blood was 

received 
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received into a bafon, and the bleeding 
finifhed in four minutes and three quar- 
ters, when a film began to form near 
the air-bubbles; in feven minutes a 
tranfparent fize appeared over a confide» 
rable part of the furface which was quite 
fluid, whilft the reft of the blood was 


coagulating, there being now a very di- 


mt {tinct red cruft over the reft of the fur. 


face. 


Now, from comparing thefe experi- 
~gments with what has been obferved of 
the coagulation of the blood, where there 
is no inflammatory cruft or fize, is it not 
evident that the blood remains longer 
fluid after being expofed to the air, and. 
has lefs difpofition to coagulate, in thofe 
cafes where there is a fize, than where 
there is none? for where there was none, 
it was found to coagulate completely in 
feven minutes; butin one of the others, 
where the fize was very thick, it did not 


completely coagulate 1 in lefs than an hour 


and an half, 
THE 
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THE power that inflammation has in — 
leflening the difpofition of the lymph to 
coagulate is likewife plain from the fol- 
_ lowing experiment, where the blood in © 


_. the heart of a.dead animal feems to have - 


congealed very flowly. 


EXPERIMENT XVI 


A voc was killed eight hours after 
receiving a large wound in his neck. 
‘The wound had during this time in- 
flamed confiderably. Upon opening him — 
next morning, when he had been dead 
thirteen hours, a large whitith polypus, — 
was found in the right ventricle of his 
heart; under this was a little blood full 
fluid; which being taken up with a tea- 
fpoon, coagulated foon arter being ex- 
pofed to the air, 


Ir may be proper to obferve here, that 
in the hearts of animals which had died 
without any inflammation, I have found 


the 
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the blood entirely coagulated long before 
this time. And that from opening them 
at different times, I have feen it coagu- 
late in their hearts after death, in the 
fame gradual manner that it does in their 
veins, when its motion is ftopt by liga- 
tures; as related in page 23. 


_ In the next place, that the blood is. 
really attenuated in inflammatory dif- 
orders, where the whitifh cruft or fize 
appears, is probable from the following 
circumftances: Firft, It even feems thin- 
ner to the eye; adly, The red particles 
or globules fubfide fooner in {uch blood, 
than in that of an animal in health. This 
feems proved by obferving that in the 
above-mentioned experiments, where the 
blood was at reft in the veins, it was not 
covered with a cruft, except in one or 
two inftances, though in all thofe cafes it 
remained longer fluid than the blood 
commonly does in a bafon, after bleed- _ 
ing, where the cruft appears. And 
again, the blood in the heart of an ani- 

/ | mal 
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mal that dies a violent death, is not gé- 
nerally covered with a white cruft, not- 
withf{tanding it is fo late in being con- 
gealed. Thefe citcumftances thew, that 
fomething more than merely a leffened. 
difpofition to coagulate is neceffary for 
the forming of the cruft or fize. 3dly, 
The globules more readily fubfide in in- 
flammatory cafes, from the furface of - 
the whole mafs of blood, than they will 
afterwards do from the furface of a mix- 
ture with the /erwm alone, of which the 
following experiments are a proof. But; | 
before I relate them, let me obferve, that 
they were made with a view to difcover, — 
whether the inflammatory cruft could be 
owing to any other caufe than to the at= 
tenuation of the coagulable lymph, and 
to its difpofition to coagulation being lef- 
fened: and as the fame appearance might 
be fufpected to arife from an increafed 
fpecific gravity in the red particles, or 
from the ferum alone being attenuated, I 
endeavoured to decide the queftion in the 
following manner, 

EX PE- 
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EXPERIMENT XVI 


Into a phial, marked A, I put an 
ounce of the /erum of the blood of a per- 
fon, whofe craflamentum had an inflam- 
matory cruft. | 


Inro another, marked B, I poured an 
ounce of the ferum of a perfon whofe 
blood had no cruft; then to each of thefe, 
I added a tea-fpoonful of ferum, loaded 
with the red particles of a perfon whofe 
blood had no inflammatory cruft or fize. 
In attending to them, I could not ob- 
ferve that the red particles fubfided at all 
-fooner in the /erum of the blood that had 
a cruft, than they did in the ferum of — 
that blood. which had no cruft. .Thence 
I conclude, that the /erum is not atte- 
nuated in thofe cafes where the inflam- 
matory cruft appears, | 


LASTLY; 
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Lastiy, To fee whether the fpecifie — 
gravity of the red globules was increafed, 
_ I proceeded as follows : : 


EXPERIMENT XVIII. 


I pouReEp into a phial C, a portion of — 
the ferum of the blood which had no 
cruft; and likewife into another D, a 
fecond portion of the fame ferum. I then 
added to C a tea-fpoonful of the fame 
frum, \oaded with red particles from the 
blood which had an inflammatory cruft. | 
And into D I poured a tea-fpoonful of 
the fame /erum, loaded with the globules 
of that blood which had no cruft. In 
viewing thefe, I could not obferve, that 
the globules of the blood which had an 
inflammatory cruft fubfided fooner than 
thofe of the blood which had none: 
whence I inferred, that the fpecific gra- 
vity of the red particles, or globules as 
they are called, is not increafed in thofe 

. . cafes 
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eafes where the  cruft appears. And, 
therefore, fince that inflammatory cruft 
_ or fize feems neither owing to the ferum's 
being attenuated, nor’to an-increafed fpe- 
eific gravity in the red particles, it pro- 
bably depends folely upon a change in 

the coagulable lymph. And what feems 
farther to confirm this inference, in rfone 
of thefe experiments did the red particles 
fubfide from the furface of the ferum in 
| 20 minutes, though, where the cruft ap 
pears, they fubfide from the furface of © 
the blood in half that time; fo that the 
whole mafs of blood feems to bé thinner ~ 
than the /erum alone; or, the coagulable 

lymph feems to be fo much attenuated in. 
-thefe cafes, as even to dilute the ferum, 


- which at firft fight appears a paradox. 


“May we not, therefore, conclude, that 
mn thofe cafes where the inflammatory 
-eruft appears, the coagulable lymph is 
thinner, and its difpofition to coagulation 
is leffened ? both of which circumitances — 

E contribute 


go Aw experimental Inquiry inte 
contribute to the fubfiding of the red glo- 
bules from the furface of the blood, which 
then coagulating gives rile to this appear- 
ance, called the inflammatory cruft or fize, 
in the blood of eieut or shenmatis 
patients * ©, 


_.. How contrary to ag esnelations which 
thefe experiments lead us to, are the opi- 
nions of fome medical writers on this fub- 
ject! How frequently do we find it faid,. 
that the blood is thicker in inflammatory 
diforders, where that fize occurs 5. and 
that a Jarger orifice is neceflary to let out 
the vitiated blood! That a large orifice 
is preferable to a {mall one in many 
cafes, where fuch blood is found, I be- 
lieve to be true ; but that its advantages 
are owing to its letting out the thickened 
blood, feems improbable from what we 


© "This remarkable appearance might indeed be 

accounted for, by fuppofing that. the lymph had. . 
afcended: to the furface of the blood in thofe cafes ; 
but this is improbable, from confidering, that, in 
its coagulated ftate, it is of greater f{pecific gravity 


than the ferum, and finks in it. 
have 
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have feen in the expetiments above re- 
lated ; they are perhaps nearer the truth, 
who attribute it to the fuddennefs of the 
evacuation, | 


Ir may be ptoper to obferve here, that 
this fize or whitifh cruft is not a certain 
fign of inflammation; it being often met 
with where there feems to be no fuch 
difeafe, in particular in the blood of preg~ 
nant women. And that it differs much in 
denfity in different cafes ‘i in fome it is 
extremely firm, in others it is fpungy or 
cellular, and contains much /erum in its 
cells. Thefe diverfities we thall endea- 
vour to explain hereafter, when we have 
laid. before the reader fome more obferva- 
tions on the coagulation of the lymph -f. 


+ Although this Effay has been fo lately printed, © 
yet moft of the faéts which occur in the preceding 
pages have been mentioned in my Anatomical Lec- 
tures, ever fince the year 1767; and fome of them 
were mentioned publicly even before that time. This 
I thought neceflary to obferve, becaufe many of them 
have fince appeared in other publications. 


E 2. CHAP. 


» ‘ 
” ‘ ‘ ath e / 
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EEE REEDS EPIEE SEES 


di: CHAP. II. 


Of the causes of the inflammatory vif 5 
appearing at different times in blood 
letting ; of the flopping of hemorrhages 3. - 
and of the effects of cold: uport the blood. — 


[ T has been obferved by thofe Stic 
| have written on the .blood, that it 

fometimes happens in blood- -letting, that 
the firft cup has an inflammatory crutt, 
whilft the Iaft has none; but no fatis- 
factory reafon has been given for this 
difference. One might fuppofe that it 
was owing to fome circumftance in the 
bleeding, fuch as in the different velocity 
with which the blood flowed into each 
cup, or to the laft cup’s being agitated 
fo as to prevent the feparation of the 
lymph : but I have feen it where theré 


W as. 
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-swas no difference of this fort, nor in any 
other circumftance that 1 could obferve. 
I therefore fufpect that in fach cafes 
the properties of the blood are changed, 
even during the time of the evacuation ; 
to which opinion I was led by the fol- 
lowing experiments, Ba a: 


EXPERIMENT. XIX. 


NINE ounces of blood were taken from 
a woman who had been delivered two 
days before, and who at that time la- 
boured under a fever, with a confiderable - 
pain in her fide, and in her abdomen. 
The blood was received into a bafon, and 
her arm was tied up ; when, on looking 
atthe blood, I found its furface tran- 
fparent for fome depth, an indication of : 
a future cruft; and as her pain was not 
abated, and as her pulfe could bear it 
well, I removed the ligature from her 
arm, and took away about fix. ounces. 
-More, into three tea-cups; but what 


E 3 appeared 
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appeared to me remarkable, although 
the blood flowed as faft into each of the 
cups as into the bafon, and when full 
' they were immediately fet down on the 
fame window, yet there was no inflam- 
matory cruft on the blood in the cups, 
though a very denfe one on that in the 
bafon. And again, although the blood 
‘in the bafon had been taken away fome 
minutes before that in the cups, yet it 
was later in being completely coagulated ; 
as was evident on comparing them. 


I HAD an opportunity of repeating the 
experiment in the evening; for the 
fymptoms of inflammation — feeming 
equally violent, it was thought proper 
by the phyficians who attended her, to 
- take away more blood ; which was done ~ 
by opening the fame orifice, when three 
tea-cups were nearly filled, and fet in 
the fame place ; and it was obferved, that — 
the firft hada cruft, though not fo thick 
a one as in the firft bleeding ; but the- 

other 
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other two cups were without this appear- 
ance, though the blood had flowed into 
them even more quickly than into the 
firft +. | 


EXPERIMENT XX. 


A Cump rE AR, who laboured undet 
an inflammatory complaint, had about 
nine ounces of blood taken from his arm. 


+ As this experiment feems contradi€ory to fome 
mentioned hereafter, in the laft cups being filled 
father fooner and yet coagulating fooner, which 
might be fufpected to be owing to the veflel’s adting 
more ftrongly at the latter part of the operation than 
at the beginning ; it is therefore neceflary ‘to ob- 
ferve, that the difference in this experiment ap- 
_ peared to be only owing to a difference in the fize . 
of the orifice; for when the ligature was firft re- 
moved, the old wound was not fo much torn open 
as it was afterwards, when it was more enlarged in 
order to haften the evacuation. But it did not, in - 
the beginning of the operation, trickle down the 
arm as in Experiment 27 ; where the fize of the ori- 
fice was not enlarged from the firft, and yet in pro; 
portion as the operation advanced, the velocity of the 
blood. increafed ; which was thence ccncluded to be 
- ewing to an increafed aGtion of the blood-veflels. 


E 4 This 
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‘This quantity was divided into four por= 
tions; the firft was received into a cup, 
and was in meafure little more than an 
‘ ounce; the fecond, into a bafon, to the 
_ quantity of two ounces; the third into.a 
cup, which held one ounce; and the 
fourth into a bafon, to the quantity of 
three ounces. Each vefiel was imme- 
diately placed upon the window ; and it 
was obferved that the blood in the firft 
was lateft in coagulating, and had a cruft 
over the whole furface ; that in the fecond 
_ had a cruft only upon a part of its fur- 
face ; but that in the third and fourth 
had none, and manifeftly coagulated be- 
_ fore « either of the other two. 


Now: fince in thefe experiments the 
blood in the firft cups was later in coagu- 
Jating than that in the Jaft; and fince the 
blood in the fir cups alone had a fize, is 
it not probable, that even during the 
fhort time taken up in the evacuation, | 
ave poner of the lymph had been 

changed, 
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| ‘changed, and that it was owing to this 
change that the fize difappeared? It 
might indeed, at firft fight, feem pof- . 
fible, that the bleeding had only let out the 
vitiated part ; but this is not at all likely ; 
for, fuppofe a part only of the blood 
‘was vitiated, that part muft have been 
equally diffufed through the whole mafs, 
and there is no.probability of its getting 
out of the veflels before the reft of the 
blood ; and confequently it ought to have 
appeared in the laft equally as in thefirtt 
cup, but it did not. Bleeding, theres 
fore, in thofe cafes alters the nature of 
the blood, not by removing the vitiated 
part, and giving room for new blood to | 
be formed, as has been fuppofed ; but 
probably by changing that ftate of the . 
blood-veffels, on which the thinnefs, and 
leffened tendency of the lymph to coagu- 
lation, depends ; which furely is a bai 
curious etnamrance a ! 
From 


t That the Baneries of the blood can be changed 
by emptying the blood- yeflels, i is likewife proved by 
an 
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From this obfervation we may be led 
to think, that it may be ufeful to receive 
the blood more frequently into {mall 
cups, inftead of a bafon, and to attend 
more carefully to the alteration produced 
upon it by bleeding ; as we may by that 
means perhaps learn to determine better, 
what quantities fhould be taken away in 
particular cafes. For it would feem pro- 
bable, that the operation is likely to have 
the moft effeG on the difeafe, in thofe 
cafes where the greateft change is pro- 
duced by its means, on the difpofition of 
the blood to coagulate; and of that 
change, we can judge, by comparing 
the blood in the firft cup, with that in 


an experiment hereafter to be related ; where the 
blood in an animal in health was found to have its 
difpofition to coagulation increafed, in proportion 
as the veflels were emptied, and as the animal be- 
came weaker. It may likewife be proper to men=- 
tion, that though the inference is here drawn from ° 
two experiments only, yet I: have likewife obferved — 
the fame appearance in other cafes, which I have 
_&hought unneceffary to relate. 


the 
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the laft; for the firft cup will nearly 
fhew the ftate of the blood at the begin- 
ning; and the laft cup the ftate of the 
blood at the latter part of the evacuation. 


Ir frequently happens, that inftead of 
an inflammatory cruft over the whole 
furface of the craffamentum, there is only 
a partial one, which appears in large 
fpots or ftreaks. In fuch cafes. I. hist 
obferved, that only a part of the blood 
had its difpofition to coagulate leffened, 
_as in Experiment XV. in which fome of 
the blood remained fluid and tranfparent, | 
’ where thofe flreaks appeared, for fome 
. time after the coagulation had begun in 
other parts of the furface. Now whe- 
ther in thofe cafes there had been the 
fame difference before the vein was 
opened, or whether the whole blood had 
hot been of the inflammatory kind, be- 
fore venefection, and a part of it was 
changed as it ran out, or as foon as the 
general fulnefs was diminifhed, may be 
a queftion ; but the probability, I think, 

4$ 


60 An experimental Inquiry into 
-» ig much ‘in favour of its being changed 
during the time of the evacuation, from 
what was obferved in the laft experi- 
ments. 


"Wun I had obferved that this difpo- 
fition of thelymph to coagulate was in- 


_ creafed by bleeding, or by weakening the 


action of the blood-veflels, I fufpected 
that poflibly in thofe cafes where the’ 
body was very weak, the. difpofition to 
coagulate might befo muchincreafed, that 
inftead of being three or four minutes in — 
beginning to do it, after it is let out of 
the veins (as-is the cafe in people in 
health) it might coagulate in lefs time, 
or almoft inftantaneoufly ; for limagined, _ 
that unlefs this took place, we could 
hardly conceive how the blood fhould- 
ever have time to. coagulate in: ruptured 
veffels, fo as to ftop hemorrhages, as it 
is believed todo. And upon this occa- 
fion I recollected a remark. that I had — 
heard, particularly from. Dr, Hunter, 
which 
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which is, ‘*. That the faintnefs which 
“** comes on after hemorrhages, inftead 
of alarming the bye-ftanders, and 
making them fupport the patient by 
ftimulating medicines, as fpirits of 
hartfhorn and cordials, fhould be 
looked upon as falutary; as it feems 
to be the method. Nature takes to give 
the blood time to coagulate.” Now 
as this feemed to favour my fufpicion, I 
determined to make. the experiment. 


6¢ 
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BELIEVING it would be fufficient for 
this purpofe, to attend to the properties 
of the blood, as it flows at different times 
from an animal that is bleeding to death, 
I therefore went to the markets, and at- 
tended the killing of fheep; and having 
received the blood into cups, I found my 
notion verified. For J obferved, that the 
blood which came from the veflels imme- 


diately 
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diately on withdrawing the knife, was 
about two minutes in beginning to coa~ 
gulate ; and that the blood taken later, or 
as the animal became weaker, coagulated 
in lefs and lefs time; till at laft, when 
the animal became very weak, the blood, 
though quite fluid as it came from the 
veffels, yet had hardly been received into 
the cup before it congealed. I have alfo 
repeated the experiment, by receiving 
blood intodifferent cups at different times, 
whilft the animal was bleeding to death ; 
and though the time taken up in killing © 
the animal was not commonly more than 
two minutes, yet I obferved, on compa- 
ting the cups, that the blood which iffued 
laft coagulated firtt*. I have obferved 

u likewife, 

* Te may be neceflary to mention a circumftance 
that has occurred in repeating thefe experiments ; 
which is, that although the laft cup being taken 
from the animal when much reduced, always coa- 
gulated in lefs time than the firft; yet when four 
or five cups were ufed, the blood in them did not 


always coagulate precifely in the inverfe order of 


their being filled ; for fometimes the fecond coagu- 
lated. 
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likewife, that the blood coagulates with 
a different appearance in proportion as 
the animal becomes weaker ; that which 
follows the knife begins to coagulate 
in about two minutes; it firft forms a 
film or pellicle on the furface, which exe 
tends gradually through the whole blood, 
yet fo flowly that. its progrefs may be 
obferved, efpecially if the pellicle be 
moved from time totime. But the blood 
that comes from the fainting animal is 
coagulated in an inftant, after it once 
_ begins. From this circumftance, that the 
difpofition of the blood to coagulate is 
increafed as the animal becomes weaker, 
‘we may draw an inference of fome ufe 
with regard to the ftopping of hemor- 
‘rhages, viz. not to roufe the patient by 
lated before the third, This circumftance at firft 
feemed contradiGtory to the general conclufion, but 
on a more, careful examination, it was fulpected to 
be owing to the ftruggles (or temporary exertion 
of fheentan of the celcinad of the animal, and no 
difference was obferved in the expofitioa to cold or 
to air. 
| ftimulating 


— 
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‘ftimulating: medicines, nor by motion, — 
but to let that languor or. faintnefs con. 
tinue, fince it is fo favourable for that 


‘purpofe; and alfo, that the medicines 


likely to be of fervice in thofe cafes, are 


fuch as cool the body; leffen the force of 
the circulation, and increafe that languor. 


or faintnefs*, For, in) proportion as 


‘thefe sfeaee cs are produced, the divided 


arteries become more capable of con 
tracting, and) the blood more, readily 
coagulates ; two circumftances that feem 
to concurin clofing the bleeding orifices}. 

; Ir 


* Befides giving ftimulants and cordials to coun 


teract the faintirig, it is a common pra¢tice in mary 


parts of England, to give women, who are flood. 
ing, confiderable quantities of port-wine, on a fup- 
pofition that it will do them fervice by its aftrin- 


gency. . But furely, from its increafing the force of 


_thecirculation, it muft be prejudicial in thofe cafes, 
Perhaps many of the remedies called eed te might 
~ be objected to for the fame reafon. 


~ + Ithas of late been proved by experiments, par 


ticularly by thofe of the ingenious Mr. Kirkland, 
that the larger arteries, when divided, contract fo as 
| to’ 


a 
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Ir has been queftioned-whether blood- 
letting can be properly recommended in 
-hémorrhages, excepting in thofe that are 
attended with evident figns of plethora: 
but do not thefe experiments thew, that 
a vein may be opened with propriety, 
even where there is no plethora, in order 
fuddenly to bring on weaknefs; by which 
the momentum of the blood may be fo. 
diminithed, and the difpofition of the | 
lymph to coagulate may be fo increafed, 
as to {top the hemorrhage? For, when wé 
confider how foon the blood-veffels con- 
tract, and adapt themfelves to the quan- 
tity of blood which they contain, it feems 


to ftop the hemorrhage. But the large cOagula 
which we fee in the orifices of the veflels of the 
uterus of thofe who die foon after delivery, and the 
flopping of hemorrhages where the blood-veffels 
were ruptured on their fides and not entirely divided, 
make me believe that contracting the bleeding ori- 
fice is not the only method nature takes to ftop 
an hémorrhage. Her refources indeed are great, 
and fhe has often more methods than one of pro= 
ducing the fame effect. 


F ; | not 
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not improbable that in fome cafes where: 
the hemorrhage is not profafe, but long- 
continued, the ftrength of the patient may 
be fo recruited, that the difpofition to 
coagulate fhall not be fufficiently in- 
creafed, or the extremities of the veffels 
fufficiently contracted, for the {topping 
of the bleeding; but, by emptying the 
yeffels fuddenly, this effec may be ob~ 
tained, and the hemorrhage may be ftopt 
by the lofs of lefs blood, than would 
have happened, had only the flow drain- 


ing been continued. 


Ax.tuovea the whitifh cruft focom- 
monly feen in inflammatory diforders, 
has fo very morbid an afpe&t, as might 
induce us to confider it as inflammatory, 
and to bleed repeatedly in all thofe cafes. _ 
where it occurs, yet I believe we fhould 
act improperly: for, to fay nothing of 
pregnancy, in which the appearance is 
almoft conftant, there are few phyficians 
that have not feen patients, who, even 

1D 
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in fuch citcumftances, were the worfe for 
this evacuation. Nor need we be fur- 
prized that this fhould happen, confider- 
ing how foon in fome inftances this fize 
difappears; and:if fo, may we not fup- 
pofe, that it may likewife loon be formed, 
even by a fhort exertion of ftrength in 
the veffels? Perhaps this was the cafe in 
the gentleman mentioned in page 55, 
who.in lefs. than twenty-four hours after 
bleeding, had hana of great weak- 
nefS. | 


_ As it spaeats from thefe experiments, 
that the difpofition of the blood to coa- 
- gulate is increafed by bleeding, it may 
be ufeful to attend more to this circum. 
ftance, and to compare the eoagulation 
of the blood in the laft, with that in the 
firft cup, even in cafes that are not at- 
tended with the inflammatory cruft. 
And it may likewife be worth while to 
make the fame comparifon in thofe cafes 
where every cup has a cruft; which fre- 

F 2 quently 
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quently happens both in rheumatic and. 
in phthifical complaints. By thefe means: 
we may judge what effect the evacuation” 
has produced on the ftrength or fulnefs: 
of the’ veflels ; and may perhaps, by in- 
{peCting the laft cup, efpecially if it con; 
tains only a fmall quantity, be able to. 
gue(s pretty nearly at the nature of the’ 
blood which remains in the body.. In 
the rheumatic cafe mentioned in -page 
Al, every cup contained this cruft; and: 
although the blood in the laft cup coagu- 

lated in much lefs time than that in the 
- firft, yet as it was later in coagulating 
than common, I fufpected what remained’ 
in the veffels had the fame difpofition 3 
but the patient recovered wears repeat- 
ing the evacuation, 


_ Ir may be mentioned here, that I have 
onee or twice feen blood, which, when it 
firft began to coagulate, had on its fur- 


face a red pellicle, and underneath a 


tranfparent fluid, which afterwards. 
| _ formed, 
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formed a cruft.’ In thefe cafes, if the 


red pellicle had not been removed before © : 


the reft of the blood had congealed, we 
might have concluded that no’part of the 
blood had this difpofition to form a.white 
cruft. This appearance, I fhould:ima- 
gine, was owing to the blood, where in 
contact with the air, having coagulated 
before the red particles had time to fub- 
fide, from that part of the lymph which 
had its difpofition ' te cigars lef- 
fened. $14 


Tue learned profeffor de saelae 
taken notice of a curious appearance of 
the blood, which he could not account 
for ; but which, I prefume, may be ex- 
plained from fome of the above experi- 
ments. His obfervation is, ‘* that, 
«* having bled a perfon in a fever, the 
« blood: was covered with an inflamma- 
«¢ tory cruft, and upon examining the 
“© craflamentum in one of the cups, he 
‘+ found that it formed a fort of fack 

Pex3 ‘«* contain- 
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** containing a clear fluid: this fluid 
‘* being let out, and the cup fet by, on 
‘* examining it next morning, he ob- 
¢* ferved avery firm cruft covering the 
*© whole again, and extending to the 
‘¢ bottom of the cup *.” I once met 
with a cafe fimilar to this; for, having 
bled a perfon into four cups at ten 
o'clock in the morning, on looking at 
the blood afterwards, at five in the af- 
ternoon, I found the /erwm had not fepa- 
rated from the craffamentum in the firft 
cup; but the crafamentum felt as if it 
contained a fluid in a bag, as profeffor 
de Haen has defcribed it. Upon pref= 
fing it, the fluid gufhed out, and in a 
few minutes after being expofed to the 
air, coagulated : there was however this 
difference in the two cafes, that in mine 
the fluid was red, fo that it formed a | 
red cruft over the: firtt, which was white. 
Now this feems to have been owing to the 
blood’s having firft coagulated, where it 


* Vide Rat. Medendi, cap. vi. 
7 | was 
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was in contact with the air and with the | 
fides of the cup; and the fluid which 
guthed out was the ferum, with a part of 
_ the coagulable lymph, which ftill re- 
mained fluid; but, when expofed to the 
air, it jellaed or coagulated, as it natu- 
rally does. That one part of the lymph > 
can remain fluid after the other is coa= 
gulated, is proved by fome of the pre- 
ceding experiments; and I have more 
than once feen blood, which appeared 
perfectly jellied foon after bleeding ; yet, 
on cutting into the coagulum, a tranfpa- 
rent fluid has’ oozed out, which after. 
wards jellied. And {fo flowly does this 
coagulation proceed in fome cafes, that 
in an experiment mentioned before, a 
part of the blood in a dog’s heart was 
found uncoagulated thirteen hours after 
death. And { have likewife diftin@l 
obferved, that in fome cafes am | 
difpofition to coagulate was much leffened © 
during the evacuation, the blood at the 
bottom of the cup has jellied, whilft the 
greateft part of the fize at the top was 

4 yet 
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yet fluid; there being only a thin ‘pele 
licle on its furface, where it was in con- 
tact with the air. 


_ ANOTHER inftance of a change in the 
properties of this coagulable lymph, 
which appears curious, was feen in fome 
experiments, where I had occafion to 
throw the blood into water, and into oil, 
during the winter feafon, whilft the heat 
of the water and of the oil ‘was no greater 
than 41° of Fahrenheit’s fcale. - In all 


—thofe experiments, I found that the dif- 


pofition to coagulate was leffened, the 
blood becoming more and more vifcid, 
but did not coagulate whilft in that de- 
gree of cold. JI fhall next relate thofe 
experiments. 


* EXPERIMENT XXII. 


THE jugular vein beiae properly tied, 
and then cut out from a rabbit juft killed, 
was thrown into water of 41° of heat, - 


‘ and 
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and taken out at the end of half an hour; 
when the blood was found to be ftill 
fluid, though rather more vifcid than 


natural; but, after being expofed to the 
air, it coagulated. 


EXPERIMENT § XXil. 


Two pieces of the jugular vein of a 
dog, juft killed, were put into water, in 
which the thermometer ftood at 41°; one 
was taken out after twenty minutes, and _ 
the other after three quarters of an hour; 
the blood in both was found to be fluid, 
and to coagulate afterwards. 


As it was evident from thefe experi- 
ments, that the water had leffened the. 
difpofition of the blood to coagulate, I 
next enquired to what property os 


water this effect could be owing ; and t 
fee whether water that was warmer would | 
not have the fame effect, I made the 


following experiment. 


QO 


E X P E- 
« 


: 
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EXPERIMENT XXIV. 


On December the thirteenth, I cut out 
two pieces of the jugular vein of another 
dog, immediately after his death. One 
‘ piece was put into cold water, and the 
other into water kept warm by a lamp, fo. 
that the heat never varied more than 
between go and 100°. At the end of — 
three quarters of an hour, that in the 
warm water had in it a coagulum as large 
as a garden-pea; but that in the cold 
water, being let out into a cup, was 
quite fluid. ‘Twenty minutes after be- 
ing expofed to the air, that which had 
been in the cold water was coagulating ; 
but that from the warm .water neither 
then nor afterwards fhewed any figns of 
farther coagulation: fo that it feemed 
not only to have jellied whilft in warm 
water, but to have begun to part with 
its ferum. From this experiment, it 
feems Brees that the coldne/s was that 


pro perty 
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property ‘of the water to which the lef- 
_ fened difpofition to coagulate was owing ; 
but, to be more fure of this, and to fee 
whether the blood might not be kept 
fluid’ a longer time by thefe means, I 
tried as follows : 


EXPERIMENT XXV. 


On January the fourteenth, I cut out 
apiece of the jugular vein of another 
dog, and put it into oil, in which the 
thermometer ftood at 20. (oe the end 
of fix hours it was taken out, and the 
red particles were obferved through the 
coats of the vein to have moftly fettled 
to one fide. The blood was let out into 
a cup, and was found to be fluid ; ‘at the. 
end of fifteen minutes above one half was 
ftill fluid ; in. twenty-five minutes it 
feemed to be quite jellied. Now as ir 
this experiment a fimilar effect was pro- 
duced, as when the vein was put into 


water, it feems probable that it was the 
coldnefs 
« 
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coldnefs of the water, and of the oil, 
which had leffened the difpofition of the 
lymph to coagulate. 


ie Sats Seat XXVI.+ 


ANOTHER piece of the hase vein was | 
put into river-water, in which the ther- 
mometer ftood at 38°, and was left till 
the next morning ; when, after twenty- 
two hours anda quarter, it was taken 
out. The red particles did not feem to 
have fubfided, as in the former experi- 
ment; but the vein being opened the 
blood was found to be fluid, though fo 
vifcid that it could barely drop from the 
veflel, The cup into which it was re- 
ceived was placed bPoR the window of a 


_ + Itis neceflary to obferve here, that great expe- 
dition fhould be ufed in making thefe experiments ; 
for, unlefs the vein be cut out in a few minutes 
after the death of the animal, the experiment may 


not fucceed, from the blood’s having begun to coa- 
gulate, | 


“ moderately 
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moderately warm room, and was exa~ 
mined carefully from time to time; but 
the blood never had any appearance of 
coagulation, on the contrary, it remained © 
fluid till it was dried by the evaporation 
of the water, which happened by the 
next day. In this experiment the cold 
feemed entirely to have prevented the 
coagulation of the lymph: foill-founded - 
is the common opinion, that cold coagu- 
pil erk the blood. 


RAS the lymph, on being cooled, is 
dipiien of its power of coagulating 
when expofed to the air, may we not 
thence be led to explain that fat men- 
_ tioned by Lifter, that the blood of thofe 
cold animals which fleep during the win- 
ter-feafon, on being let out into a bafon, 
does not coagulate? And thence, as he 
obferves, remains always fit for motion. 


C HAP. 
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| Some further obfervations on the coagulable 
Lymph, and on the hase: ssi ine 
duced upon it. ei 


F the reader has been nerfaaded of the 
] common opinion, that the difpofition 
of the blood to coagulate is increafed in, 
inflammatory diforders, it may perhaps 
appear to him, as it formerly did to. me, 
a very extraordinary circumftance that 
the contrary fhould be true ; and likewife 
that the blood houldinr eality be the more 
. difpofed to concrete, in proportion as the 
body is weakened, or as the action of 
the blood-veffels is diminifhed. And as 
we are naturally tenacious of old opi-— 
nions, and unwilling to Veale new ones 

till 
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till fully proved, he may fuipe& that 
there has been fome fallacy in thefe ex- 
periments. _And indeed I muft acknow- 
leige that there is, in appearance, one 
ftrong argument againft my general — 
conclufion, which is, that it has not 
only been remarked, that the firft cup 
has a cruft, whilft the laft has none; 
but likewife, that the fecond, or the third: 
cup, alone fhall have a cruft, whilft the 
preceding ones are without it. Now 
this, I fay, feems contradictory to what 
I have advanced, concerning the difpo- 
fition of the blood to coagulate being 
increafed in proportion as the body is 
weakened ; for here in proportion as the 
blood is evacuated, its difpofition to coa- 
gulate i is leflened ; fince it was more fizy 
in the fecond, or third cup, than in the 
firft. But, in anfwer to this objection, 
I muft remark, that thefe cafes very fel- 
dom occur; and that in general the frft 
cups are more fizy, and are the lateft in 
, jellying 5 and when the contrary takes 

| place, 
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place, or when the fecond or third cup 
is more fizy than the preceding, I am 
perfuaded, that upon a. careful examina-. 
tion, inftead of weakening, they will 
be found to ftrengthen my inference; ‘as 
will appear probable by the following 
cafe, which has occurred fince thefe ex- 
periments. were publifhed in the Philofo- 
phical Tranfactions. | 


EXPERIMENT XXVIL 


On the 13th of June, I vifited a young 
man, twenty-two years old, ofan athletic 
habit, who complained of a violent pain 
in his head and back, with a full ftrong 
pulfe ; but as he was then in a profufe | 
fweat, which had been preceded by a 
fhivering, it was not thought proper to 
bleed him, and the rather, as we were 


-.  anformed, that he had had a fimilar 


paroxy{m two days before. But next 
day, finding that his fever had not left 
him with the fweat, and that he ftill had 

a pain 
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a pain in his head and back, and that 
his pulfe, though not now full and ftrong, _ 
yet was quicker than natural, it was then. 
judged neceffary to take away fome blood. 
Upon opening the vein, the blood flowed | 
very flowly, and indeed merely trickled 


~ down his arm. Imagining that the 


bandage might be too tight, I flackened. 


— it, but ftill the motion of the blood was 


not accelerated. I thenafked him whe- 
ther he had not been afraid of the bleed- 
ing, and he told me he had; and on 


- feeling his pulfe in the other arm, I 


found it very low. I therefore defired 
him to move the mufcles of his hand, 
which he did; but neverthelefs fo flowly 
did the blood run, that it was four mi- 
nutes before I got an ounce and an half — 
intoacup. I then ftopt the orifice till 
another cup was brought, into which 
the blood ran in a full ftream, to. the 
quantity of three ounces, and that in two 
minutes, although the orifice was rather 


~ fmall, fo much was its velocity now in- - 


G ereafed. 
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creafed. Into the third cup, which like 
wife held three ounces, the blood ran 
fill fafter, as it was filled in lefs than 
two minutes. By this time the patient: ~ 
beginning to be faint, I ftopt the bleed- 
ing till he could lie down on the floor, 
and then about three drachms more of 
blood were received into a fourth cup : 
this came away very flowly, and the 
bleeding ftopt of itfelf. He drank a glafs. 
of water, and did not faint, and he ap- | 
peared afterwards to be much relieved by 
the evacuation. Upon this blood I made 
the following remarks : 


Tear which was taken away tat was 
firft coagulated, and completely too, by 
the time I had tied up his arm, which 
was in three minutes from the blood’s 
firft running into the cup. 


Tur blood which was received into 
the firft cup coagulated next, and as I - 
obferved by my watch, in twelve minutes 
from its being fet down on the table. 
THAT 
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Tuat which was Seid into the 
Strand cup was: the third in order as to 
coagulation, and was conliderably later 
in jellying than the firft; for in fifteen 
minutes it was not thoroughly coagu- 
lated’; nay, even in twenty-two minutes 
a {mall part of it was ftill fluid. It was 
remarkable, that none of ‘Dele three had 
any fize. 


“Bur the blood in the third cup differed 
confiderably from that in the others ; for 
in five minutes it began to appear tran- 
{parent on its furface, an indication of a 
future fize; and it was later in coagulat- 
ing than that in the other cups ; for even 
at the end of twenty-fix minutes a great 
part of the coagulable lymph was ftill 
fluid, as appeared on removing the pel- 
licle that covered it; but in thirty-five 
‘minutes it was completely jellied. The 
fize in this blood was very thick and 
tough, 


G 2 Now 
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- Now this cafe, when carefully exa- 
‘mined, inftead of being an objection to 
my conclufions, will, I prefume, be 
thought a ie biti 8 ah of gage 2 


For, in the firft bebe as the blood in 
the third cup alone had a cruft, and was 
much later in jellying than the reft, it 
ftrengthens my inference, that the dif- 
pofition of the blood to coagulate i is lef- 
fened in thofe cafes where the inflamma-_ 
tory cruft or fize appears. And as the 
blood ran more rapidly into this cup, it 
fhewed that the heart and blood-veffels 
had begun to act with greater force, and 
therefore confirmed the opinion, that in 
proportion as thefe act more ftrongly, — 
the difpofition of the lymph to coagulate 
is diminifhed. ‘The fame opinion is like- 
wife fupported by obferving what hap- 
pened to the blood in the firft cup, which 
coagulated fooner than that in the third, — 
| owing to the veflels then acting more 
weakly, 
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weakly, as was evident from the blood’s 
trickling down the arm, and ftom the’ 


lownefs of the pulfe *. 


2dly, Ir may_be obferved, that the 


great difficulty in admitting the conclu- 


fion made in the former part of thefe~ 


® In like manner may be explained’another va= 
riety in the appearance of the fize, namely where 
it is found in the firft and laft cups, but not in the 
fecond or third: this I fufpeét feldom happens, but 
when it does, it may perhaps be found, on exami- 
nation, that the veflels were ating, more weakly 
whilft the fecond or third cups were filled. For, 
fo eafily does this fize appear to be removed, or 
formed, that I fufpect it may fometimes happen, 
that when the blood is taken away, in a full ftream, 
from a large orifice, the patient may be fo fuddenly 
weakened, and the properties of the blood may in 
confequence be fo changed by the time the fecond 
cup is filled, that the fize fhall be removed: and yet 
afterwards the veffels may recovertheir former tone, 


a 


fo that the third or fourth cup may acquire a fize } 
again. Nay, 1 fufpect that this appearance may even © 


be affected by the paffions, particularly from obferv- 
ing that the patient abovementioned, as well as 
others whofe blood at firft trickled flowly down their 
arms, had been much afraid of the-lancet. 


ere aie fheets — 


/ 
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fheets (viz. that the want of fize in the 
Jaft cup is occafioned by an alteration in 
the blood-veffels) was to conceive how 
' thefe veffels could poffibly alter the pro- 
perties of the lymph fo fuddenly, as in 
_ the time between receiving the blood into 
the firft cup, and into the laft. But this | 
cafe confirms that inference, by fhewing 
the fa& in a clearer point of view; for 
even here, where the appearance of the 
fize was reverfed, it was found that the 
blood which had a cruft or fize was lateft 
in coagulating, and that it was this blood. 
which was taken out of the veflels when 
- they acted moft ftrongly, as was proved 
by the rapidity with which it flowed intg 
the cup. 


 3dly, Since the times in which the 
blood jellied in thefe cups were fo very 
different (the firft coagulating in twelve 
minutes, the fecond in about twenty-two, 
the third in thirty-five, and the fourth in 
lcfs than three minutes, notwith{tanding 
ein thefe 
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thefe cups were filled in Icfs than two © 
minutes after one another) it fhews, I 
fay, how foon that ftate of the blood- 
veflels on which the fize depends, can be. 
removed and affumed, and therefore leads 
as to conclude, that although this fize 
is in general a fign of an inflammatory 
diforder, or a {trong action of the veflels, 
yet there may be feveral circumftances 
to be taken into the account, before we 
can judge from its prefence, or abfence, © 
whether or no venefection fhould be re- 
peated: and it likewife thews clearly, 
that it would be improper to determine, 
from the prefence of this alone, when 
bleeding is neceflary ; and yet there have 
been not a few who have inclined to 
make fuch a conclufion, from their con-. 
fidering this cruft or fize as fo very mor 
bid an appearance. | 


4tbly, As the blood in the third cup 
was fo late as thirty-five minutes in coa-- 
gulating, and was fizy, whilft that in the 
G 4 fourth 


* ae 
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fourth was not fo, and jellied in lefs than 


three minutes, although it had been taken 
from the vefiels only two minutes after 


_. the other, but at the time the patient had’ 


become faint ; it fhews how much faint- 
nefs and languor increafe the vifcidity of 
the blood, and likewife its difpofition to’ 
coagulate, fince in two minutes they pro- 
duced fuch a change as to remove the 
fize, and to reduce the time of coagula- 
tion from thirty-five to three minutes. 
It therefore fhews clearly how much 
languor and faintnef$ fhould be encou- . 
raged in hemorrhages, and how carefully 


we fhould avoid giving any thing that 


can ftimulate, or roufe the patient ; that 
the medicines likely to be of fervice are 
nitre and the acids; or fuch as cool the 
body, or have the property of diminith- 


ing the force of the circulation, or of 


increafing that languor or faintnefs * ; 
) | that 


* Tt has’ ‘been objected here, that nitre would 


feem improper for this purpofe, becaufe in experi- 


ments 
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that all agitation of mind fhould, as much” 
as poflible, be prevented, left it increafe 
‘the circulation: that all mufcular mo- - 


tion fhould be avoided for the fame rea- 
fon: for that an exertion of the patient’s 
ftrength can leffen the difpofition of the 
blood to coagulate, I am perfuaded from 


fome of the abovementioned cafes; and 


likewife from what I have obferved in 


dying fheep, where the ftruggles of the 


- expiring animal feemed in fome inftances, 


ments mentioned before (p. 12.), it was found to 
prevent the coagulation of the blood, out of the 
body ; but this objection is removed, by confider- 
ing, that, in order to prevent coagulation, the nitre 
mutt be ufed at Jeaft in the proportion of two feruples 
to every two ounces of blood. But, when we ex- 
hibit it internally, we feldom give more than a 
feruple every two hours, which can have no effect 
in attenuating the whole mafs of blood, nor in pre- 
venting coagulation ; efpecially as we have reafon 
to believe its properties are changed, before it pafles 
the digeftive organs. Its good effects in hemorrhages, 
therefore, are probably owing to its aétion upon the 
ftomach. For proofs of its utility, fee Medical Ob- 
fervations and Inguiries, vol. IV, art. xvi. 


when 


, - 


*- 
. 
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when violent, to alter the properties of 
the ‘academe : 


We have endeavoured to explain the 
appearance of the inflammatory cruft or 


/ ; 


_ fize; from the red globules having ' 
fubfided from the furface of fuch 


blood before it coagulated : this we ob- 
ferved was partly owing to the lymph’s 


being later in coagulating in: thofe cafes, 


- but principally to its being thinned.’ But’ 


we may now add, that although the at- 
tenuation of the lymph, and its leffened 


tendency to coagulate, are connected in 


moft of thofe cafes, yet they do not al- 
ways go together ; for the Jymph may 
have its difpofition to coagulate leffened 
without being thinned; which was evi- 
dent in the preceding cafe, on comparing 
the blood in the fecond with that in the 
third cup; for the blood in the fecond 
cup had no fize, notwithftanding it re- 
mained fluid at leaft ten minutes after the 
fize had begun to appear in the third: 
this I setebiite to the blood in the third 

being 
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being more attenuated, and thereby more 


readily allowing the globules to fub~ 
fide. 


Tuat the blood may have its. difpo- 
fition to coagulate leflened, without be-. 
ing attenuated, is likewife probable from. 
the fonOHnE cafes. | 


EXPERIMENT XXVIII. . 


In the month of January I bleda man, 
who complained of a pain in his head, 
attended with giddinefs and fhivering, a 
pain and ficknefs at his ftomach, and 
with a full and quick pulfe: the blood 
was found to remain fluid for ten minutes, 
and then jellied, but no fize appeared. 


EXPERIMENT XXIX, 


In another perfon, who was bled 
merely for a drowfinefs, and becaufe he 
was accuftgnied to that evacuation in the 

| ‘Spring, 
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Spring, I found the blood remain feven 


minutes without coagulating, and 46 it 
was without any fize. 


Now, fince fi thefe cafes the blood 
remained fo long fluid, and yet the red 
particles did not fubfide, or no fize ap- 
peared, I fhould conclude, that only the 
difpofition of the lymph to coagulate was 
leflened, without its being thinned. And 
from the laft cafe we may likewife con- 
clude that although the times, at which 
the blood taken from perfons in health 
begins to coagulate, be allowed to be 
about three ‘minutes and an half, as I 
have found from repeated Ghlieryatienk. 
yet there may be fome variety in this 
re{pect ; for a plethora and other circum- 
ftances may make it later in. coagulating 
in fome cafes, even where the patient iS 
otherwife i in perfect peatth * 


* This inference is confirmed by a cafe men- 
tioned below, Experiment 32. 


“ We. 


pe tbe Properties of the. Blood. 93 
We have obferved before, that the fize 
is fometimes very firm, and at. other 
times fpongy and cellular; thefe differ-_ 
ences in its denfity are, I fufpect, in 
proportion to the degree of: attenuation 
and leffened difpofition of the blood to 
coagulate ; for as the coagulation begins 
on the furface, and forms there a film 
which attracts the reft of the lymph, the ’ 
more that lymph is attenuated, and the 
flower it coagulates, the more will the 
film be able to feparate it from the: red 
globules, and from the ferum: thence 
perhaps it is, that when the blood, befides 
being very thin, likewife jellies lowly, 
we fometimes fee almoft the whole coa- 
gulable lymph collected at the top, form- 
ing a firm cruft, which being free from 
the ferum, as well as from the globules, 
contracts the furface into a hollow form. 
But when the blood has its difpofition to 
coagulate lefs diminifhed in proportion to 
the attenuation, then, although the glo- 
bules fubfide from the furface, yet the 
whole 
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whole of the lymph jellies fo foon after 
the coagulation begins, that there is not 
time for its being feparated from the fe- 
‘rum, of which it therefore contains a 
confiderable quantity, and is of courfe 
_ more fpongy and cellular. 


In proportion to the thicknefs and 
denfity of the fize, the bottom of the 
cake is of a loofer texture ; but this loofe- 
nefs of texture is not owing to putrefac- 
tion, as has been fufpeted, but merely 
to the lymph’s being collected at the top, 
and therefore leaving the bottom of the 
pacldsgclipelin ) 


_NotwitusTranpine bleeding does 
in general weaken the action of the vef= 
fels, increafe the difpofition of the blood 

. to coagulate,and even thicken the lymph; 
. yet it may happen, that, in the ordinary 
quantity in which blood is taken away, - 
none of -thefe effects fhall be produced ; 
of this the following cafe feems. to be an 


inftance. 
E X p BR. . 
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EXPERIMENT XXX. 


-A woman in the feventh: month of 
her pregnancy was bled for a. violent 
pain in her fide, attended with a cough ; 
the quantity taken away was eight 
ounces, which was received into four 
cups ; and as the orifice was {mall, about 
ten minutes were fpent in the: bleeding, 
_ On attending to the different cups, I 
could obferve no difference in the periods 
at which the coagulation commenced, 
and finifhed in each, allowance being 
made for the time the blood began to run 
into ‘each. In every one of thefe cups 
the blood was completely jellied in about 
twenty minutes, and each had a cruft or. 
fize nearly of the fame thicknefs. So 
that the bleeding feemed not to have 
produced any change in the ftrength of 
the patient’s veffels, nor was her pain 
fenfibly abated by it, She was therefore 
defired to live low, to confine herfelf to 

a vege- 


% 
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a vegetable diet, and to take a {cruple of | 
nitre every three hours in a draught of 
the decoétum peftorale; and if her pain 
and cough were not abated in a day 
‘or two, fhe was directed to repeat the — 
bleeding. As clofe attendance was not 
required, I did not vifit her till four days 
after, and then the had got free of her 
complaints, notwithftanding her. blood 
had been apparently fo little changed in iri 
the time of the evacuation. : 


In this cafe the bleeding feemed nei~ 
ther to have thickened the lymph, nor. 
. increafed its difpofition to coagulate, nor | 
weakened the action of the veffels; but 
that it generally produces thefe effects, 


cannot, I think, be doubted, from our — 


having obferved it in fo many inftances, : 
Perhaps the dread of the operation might . 
here have made the coagulation of the 
blood in the firft cup approach nearer to 
that in the laft; or perhaps the fmallnefs 
of the orifice prevented there being fo 

manifeft 
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manifeft a change produced by the eva- 
cuation, from its giving time to the 
blood-veffels to adapt themfelves more 
equally to the quantity they contained, 


by which means fhe was not weakened 
by the lofs of blood. » 


It has been obferved by Sydenham 
and others, that it fometimes happens, 
even in inflammatory diforders, - when 
the blood trickles down the arm, inftead 
of running in a full ftream, it does not 
acquire a cruft or fize*, May not this 

be 


® It may be neceffary to obferve, that it is not in 
every cafe where the blood trickles down the arm 
that it is without a fize; on the contrary, it fome- 
times happens, that even in fuch circumftances it 
has a very denfe one; an inftance of which may 
be feen below, in Experiment xxx1. In thofe 
cafes the trickling down the arm may perhaps be 
owing to fome circumftance in the orifice prevent- 
ing its flowing in a full ftream, or to a difference in 
the tightnefs ‘of the ligature, rather than to a weak 
attion of the veflels. Or, although the fize be 
oscafioned by a ftrong (or fome particular mode of) 
, actian 
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be explained from what is obferved in 
the cafe related in Experiment xxvi1? 
that is, in fuch inftances the veffels, 
either from a febrile, or from fome other 
oppreflion, act more weakly than they 
do in the ordinary cafes of inflammation ; 
by which means the lymph is not fufh-_ 
ciently attenuated to allow the red glo- 
bules to fubfide before the coagulation 
begins, and therefore the fize does not 
appear, as in other cafes of inflammation 
where there is no {uch oppreffion. 


As air is pune to reoeulte the blood 
and cold to thicken it, an objection has 
thence been made to the conclufions from 
fome of the preceding experiments ; and 


action of the veffels, and therefore is removed by 
weakening them, yet it may not always be re 
moved immediately on their being weakened. For 
it may happen, that in fome cafes the lymph may 
not be fo fufceptible of changes as in others; or 
when it has been very much attenuated it may not 
again be thickened immediately, on the veflels 


acting weakly, 
it 
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it has. been /fuppofed, that the changes 
im the properties'of the blood, that hap- 
pen during the time of bleeding (which 
I have attributed to a difference in the 
action of the veffels) might poffibly be 
owing merely to a difference in the ex- 
pofition to the air, or to cold. For in- 
france, fince the blood that trickles down © 
the arm feems to be more cooled than 
that which flows in a full ftream, it has 
thence. been fuppofed, that its want of 
fize, in thofe cafes, might be awing to 
the expofition to the air, which made it 
coagulate fooner, and to the cooling 
which had thickened it, and thereby 
prevented its red particles from fubfid- 
ing fo that the fize fhould be formed. 
This obje@ion is indeed plaufible, and’ 
to thofe who have not feen thefe experi- 
ments, might at firft feem fufficient to 
_ explain the appearance ; but upon further 
examination it will not be found to do 
it fatisfaftorily. Thus, for example, 
although it be true that air coagulates 
the blood, and likewife cools it, yet 

: , H 2 there 


100 An experimental Inquiry into 
there are changes remarked in the pre 
ceding experiments that cannot be 
explained merely by a difference in the 
- expofition to the air: Thus, in Experi- 
ment xxvii. the blood in the third cup 
‘was thirty-five minutes in being com- 
pletely coagulated, whilft that in the 
fourth, although taken from the arm— 
only two minutes later, yet coagulated 
in three minutes. Now no expofition 
to the air, nor to cold, from the 
blood’s trickling down the arm, could 
produce fuch a change. Of this I am 
perfuaded from what I -have obferved on 
comparing the blood received into a cup, 
with that which dropt on the plate which 
held the cup ; for I have repeatedly feen 
on thofe occafions, that the blood on the 
plate,although it was fo much more Choke |: 
ed and fo much more expofed to the air, 
than that in the cup, yet inftead of coa- 
gulating proportionabl y fooner, was later 
in being coagulated. ‘The following CX 
periment thews this clearly. 


EXPE- 
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EXPERIMENT XXXI,. 


A YowunG woman with a violent iri 
flammiation in. her eyes, was bled on the 
sth of March, early in thé morning, 
before fhe had breakfafted, and whilft 
fhe was complaining of a ficknefs at het 
ftomach ; the blood followed the lancet 
in a ftreati, but immediately after it 
only trickled down the arm, and con- | 
tinued to do fo during the whole of the 
evacuation. About eight ounces of blood 
were taken away into four vefiels, viz. 
into two cups and two faucers, in the fol- 
lowing manner: A plate holding both 
a cup arid a faucer was held under the 
arm, and the blood was firft received 
into’ the faucer, to the quantity of a 
fpoonful, then as much more was re=- 
ceived into the cup that ftood by it; 
then again the blood was fuffered to run 
into the faucer, and afterwards into the 
cup, and fo alternately till there’ was 

H 3 about 
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about two ounces in each, when they 
were carefully fet down on a window 
where the thermometer ftood at 9 les 
‘the plate was placed by them, and con- 
tained about a fpoonful of blood, which 


had miffed the faucer in the beginning of 


the evacuation. Next, the fecond plate 
was brought, and fome blood was received 
firft into the cup and then into.the faucer, 


in the fame manner; and three portions 


ef blood were fuffered to: drop at diffe- 


rent times on the plate, each of them 


about the breadth of afhilling. Now,here,, 
according tothe reafoning in the objec- 
tions made to fome of the preceding 


experiments, the blood in the faucers: 


having twice as much furface as that in 
the cups, ought to have coagulated in 
half the time; and that on the plates 
ought, from the largenefs of the furface 
to have coagulated in much lefs time; 


but juft the contrary happened; for the — 


blood in the cups was firft completely 
coagulated, that in the faucers next, and 
that on the plates lateft of all. But, 

3 as 


é 
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as the experiment feems curious, it may 
be proper to give a more particular 

- detail of what was obferved. 


On looking at the firft plate, at the 
énd of feven minutes after it was fet 
down on the window, the furface of the 
blood in the cup was confiderably tran- 
{parent, and a pellicle (that is the fur- 
face beginning to coagulate) was formed 
upon it; but no tranfparency was diftin- 
guifhable on that in the faucer, nor 
could any pellicle be obferved upon 
drawing a pin through it, or through 
that which had dropt upon the plate. 
At the end of fifteen minutes the blood 
in the cup and in the faucer were pretty 
much coagulated, or had a thick pel- 
licle, whilft none could yet be obferved 
on that upon the plate. At the end 
of fifty-five minutes that in the cup was 
jut beginning to part with its ferum, 
whilft the blood in the faucer was not _ 
yet completely coagulated ; for on inclin- 

Ree ay $e Sng 
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ing it to one fide, a part of the blood 
appeared fluid under the pellicle. That 
on the plate was now coagulated. They 
were all three fizy; and the blood in 
the faucer had a fize which feemed to be 
as firm, and inas large a quantity, nearly, 
as that in the cup; and the fize upon 
the blood in the plate was thick enough 
to be eafily diftinguithed. 


In the fecond plate, at the end of 
feven minutes after being fet on the 
window, both the blood in the cup and 
in the faucer were beginning to coagu- 
late ; and had a pellicle of a confiderable 
thicknefs, and were both fizy: but no 
pellicle appeared on any of the three 
portions that had dropt on the plate. At 
the end of fifteen minutes, that in the 
cup was firmly jellied, that in the faucer 
not quite fo much, and one of the fpots 
on the plate was but juft beginning to 
coagulate at its edge. At the end of 
twenty-five minutes, the two laft {pots 

were 
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were ftill perfectly fluid, but in twenty- 
eight minutes they were beginning to 
coagulate ; whilft the blood in the cup 
was now parting with its ferum. At 
the end of fifty minutes a confiderable 
quantity of ferum had feparated in the 
cup, and the feparation was juft begin- 
ning in the faucer. | 


THis experiment was repeated on 
another perfon’s blood two days after, 
in the prefence of Mr. Field and Mr. © 
Hendy, two ftudious gentlemen, at that 
time living at the Middlefex Hofpital, 
and the appearances were exactly fimi- 
lar ; and it was evident to them that the 
‘blood in the faucers was later in coagu- 
lating than that in the cups, and that 
on the plates (one of which was of pew- 
ter) was confiderably later in jellying 
than that in the cups or in the faucers. 


THESE experiments therefore fhew 


clearly, that the differences in the. pe- 
riods 
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riods of coagulation, and in the appeat- 
ance of fize upon the blood received into 
the different cups in bleeding, cannot 
be accounted for from a difference.in the 
expofition to air ; for here blood more ex~ 
pofed to the air than that is which trickles 
down the arm, is found equally fizy, 


and to be even later in spoRENtaNNg, than 
blood lefs aTapeS 


As we ‘ea obferved a new cir- 
- cumftance that appears remarkable, and 
which at firft fight feems not reconcilable 
to fome of our conclufions, it may there- 
fore be neceflary to examine it farther, 
or to enquire, If air be a coagulant of 
the blood {as we have endeavoured ta 
proye. in the beginning of this Effay) : 
how comes it that in this experiment 
the blood was not coagulated propor- 
tionably to its expofition to the air? 
This, I think, may be explained from 
confidering another fact that. was men- 
tioned in the preceding pages, Vike that 

cold 


the Properties of the Blood. 1 oF 
cold leffens the blood’s tendency to coa- 
gulation. The blood, therefore, in the 
faucer, although it was more expofed to 
the air, yet being more cooled than that 
‘in the cup, was, for that reafon, later in 
coagulating ; and that on the plate, | 
which was moft expofed tothe air, being 
moft cooled, was therefore lateft of all. 


Bur we may add, that although it be 
evident from this experiment, that the 
difference in the expofition to air, or to 
cold, is not fufficient to explain the changes 
which we fee produced upon the blood, in 
fo little time as in the filling of a {mall 
eup, efpecially when thofe changes are fo 
great as what are mentioned in Experi-. 
ment xxvii (where the blood in one 
cup was thirty-five minutes in coagu- 
lating, and had a very thick fize, whilft 
that taken away foon after, coagulated 
in three minutes, and was without a fize) 
yet, I think, that the effects of air, and of 
cold, are confiderableenough todeferve to 
: be 
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be taken into the account in fome cafes, 
where the changes on the blood are not fo 
great. For as cold thickens the blood, 
it is probable that in fome cafes where 
the lymph is but little attenuated, and 
where therefore, in the ordinary manner 
of bleeding, there would have appeared 
but very little fize, fuch blood, if mere 
expofed to the air fo as to be fooner 
- cooled, may thereby have the fmall de- 
gree of attenuation counteracted, or 
removed, and the red particles may be 
prevented from fubfiding. So that al- 
though in this experiment, where the 
fize was thick, it appeared equally in the 
faucer as in the cup, and even appeared 
on the blood upon the plate; yet, if we 
repeat thefe experiments on a variety of 
fubjects,. it is probable, that we may 
fometimes find the faucer without a fize, 
whilft the cup has one; for when the 
lymph is but little attenuated a flight 
caufe may thicken it again; and its 
being a little more cooled in the faucer 
and. 


= 


the Properties of the Blood: 109 
and on the plate, may in fome cafes be 
fufficient to prevent the fize from appear 
ing. | 


Ir has likewife been fuggefted, that. 
poflibly there might be fome. difference 
in the orifice, from which the blood 
flowed, to which its different appear- 
ances in the feveral cups might be owing. 
But there does not feem to be any 
foundation for this objection, and it may, 
I think, be removed bya careful examina~ 
tion only of fome of thefe experiments, 
particularly the 27th; for there the 
blood ran in a full ftream both into the 
fecond cup and into the third, the orifice 
being apparently unaltered, and yet- 
-there was a great difference in the ap- 
pearance of the blood: for that in the 
third cup had a thick fize, but that in 
the fecond had none. So that there does 
not feem to be any circumftance at- 
tending thefe experiments that can ex= 
plain the changes produced upon the 
| blood 
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blood in the time of bleeding, excepting 
that to which I have attributed it,. wz. 
a change in the ftrength of the blood- 
veflels, or in their mode of ation; and 
every obfervation I have yet made con- 
firms me in that opinion. 


A veERY eminent phyfician }, after 
reading the firft edition of thefe fheets, 
informed me, that from a fuggeftion 
which he met with in Profeffor Simfon’s 
Differtations, viz. ‘* Thata ligatureon the 
«* arm would produce a fize +,”” he had 
been for many years cautious how he took 
any indications from this appearance of 
the blood, and defired I would endea- 
vour to determine, by experiment, whe- 
ther the ligature’s being a longer or 
fhorter time upon the arm, even in the 


t Dr. Fothergill, - | | | 
; Dr. Simfon’s obfervation is, that if a tight. 
ligature be made on the limb, and the vein opened . 
three hours after, a fize will be produced.—Vide De 
Re Medica, Differt. iii, 8c. 38. p. 1126 
ordinary 
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ordinary way of bleeding, might not 
influence this appearance of the blood. 
And accordingly in the prefence of 
Dr. Drummond, Mr. Field, Mr. Hendy, 
and Mr, Cockfon, I made the ee 
experiment. a oe 


EXPERIMENT XXXIL 


On the gth of Oétober, I tied up 
both the arms of a healthy young man 
with a-degree of tightnefs fufficient to 
make the veins fwell and become turgid, 
whilft the pulfe remained free ; a vein in 
one arm was opened immediately after 
making the ligature, and an ounce of 
blood was received intoa cup. I chofe 
to take away fo {mall a quantity that 
there might be the lefs probability of 
aaa any change upon the blood by 
weakening the body. ‘The ligature was 
left upon the other arm for an hour, 
which made the veins very turgid, and 


likewife made the perfon complain of a 
ftiffnels 
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Riffefs in his fore-arm; the artery in’ 
his wrift being felt all the time, but lefs 
diftin@ly than.in the other arm which 
was without a ligature. At the end of 
an hour this vein was opened, the orifice 
was large, and an ounce of. blood was 
taken away. Upon attending carefully 
‘ to each cup, it did appear that the liga- 
ture had produced fome change ; for in 
the firft place, the blood which had been 
fo long detained in the arm by the liga- 
ture was darker coloured, or blackith, 
whilft that from the other arm was more 
florid, even at ‘its ‘firft running from the 
vein. 2dly, The blood that had been fo 
Jong in the arm was rather later in being 
coagulated ; for it did not begin to part 
with its ferun: till at the end of thirty- 
feven minutes after punCturing the vein ; 
whilft in the other the coagulation was 
completed, and the /erum was beginning 
to ooze out in thirty minutes. 3dly, 
The blood which was firft taken away 
was without a fize, whilft that which had 
been fo long in the other arm hada fmall. 
{pot 
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{pot about the breadth of a filver 
penny, and did not cover a twentieth 
part of the furface. . | 


From. this experiment, therefore, it 
would feem, that a ligature long con- 
tinued may produce a fize, agreeably to 
Dr. Simfon’s obfervation, but then it 
will probably be only in {mall quantity. 


Tue fame learned gentleman, on 
being. informed of the refult of this 
experiment, ingenioufly fuggefted, that 
the quantity of blood which I had taken 
away might perhaps be too little to make 
the experiment decifive; for, as only 
one ounce of blood had been taken from 
each arm, all that blood might be fup- 
pofed to have been contained in the veins 
themfelves; and as it was mote pro- 
bable that the aifpofition to fize took 
place in the arteries, a larger quantity 
fhould be taken away, in order to judge 
whether the blood in the arteries had not 
been changed by theveins of the arm being 

fo 
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fo long ‘comprefled. The experiment 
was, therefore, repeated upon the fame 
perfon, on the 7th of March, Mr. Field 
and Mr. Hendy affifting me as before, 
and we obferved as follows : 


EXPERIMENT XXXII. 


Tue blood from the arm firft opened 
was in quantity about ten drachms, had 
no fize, but was late in being completely 
coagulated. The pellicle firft appeared 
on its furface fix minutes. after opening 
the vein, and at the end of fifteen mi- 
nutes aconfiderable quantity of the blood 
was ftill fluid; but in thirty-four mi- 
nutes it was completely coagulated, 
The ferum did not begin to ooze out till 
at the end of fifty minutes. 


AFTER the other arm had been tied 
up an hour, the vein was opened, and 
about ten drachms of blood were received 
into the frft cup; as much more into a. 

fecond ;: 


the Properties of the Blood. 116 
fecond ; and about an ounce and an half 
upon a pewter plate; and about two 
ounces and an half into a third cup (in 
all. fix ounces and an half) and it was 
obferved, that the blood in the third cup 
and that:in the fecond coagulated in 
about twenty minutes, and the /ferum 
began fo ooze out in twenty-five minutes 
after opening the vein ; the blood on the 
plate was later in coagulating, and none 
_ of thefe portions of blood had the leat 
appearance of fize. But the blood in the 
firft cup was confiderably the lateft in 
jellying ; for at the end of twenty-five 
minutes a large quantity was ftill fluid 
under the pellicle, and even at the end 
of fifty minutes, the coagulation was in- 
complete. This blood feemed to have 
rather more fize than that in tlie former 
experiment, but it was not collected at 


one part, but was diffufed over the fur- 
face, and appeared in {pots not bigger 


than pins heads. 
Fe2 ’ Tue 
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Tue refult therefore of ‘this experi= 
"ment was fimilar to the preceding. The 
ligature long continued produced a fize, 
but in fmall quantity; and therefore it 
does not appear probable, that, when 
the ligature has been only a few minutes 
on the arm (as is the cafe in the ordinary: 
-manner of bleeding) 1t can deferve to be 
taken into the account, when we judge 
of the difeafe, or of the indications of 
cure from the appearance of the fize: 
efpecially when it is confidered, that the 
blood: on which thefe experiments were 
made was very favourably cireumftanced 
for Dr. Simfon’s opinion ; that is, it was 
from a patient who feemed to be pletho- 
ric, by the blood which was firft taken 
away not jellying in lefs than thirty, and ’ 
thirty-four minutes, which is later than 
ordinary, as appears from what is ob- 
ferved above, page the acth, where we 
found, that the blood of people in health 
commonly jellies in feven or eight mi- 
nutes, 


As 
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As many of thefe experiments thew 
how eafily the difpofition of the lymph 
to coagulate can be altered, even by 
flight changes, as it would feem, in the 
{tate of the blood-veffels, they help us 
to explain how it fhould happen, that 
the bleod, in. fome difeafes, is found 
without this property of jellying; an 
inftance of which is mentioned by Monf. 
de Senac*; another was obferved by 
the learned profeflor Cullen; and a third 
I faw lately by the favour of Dr. Huck 
and the phyficians of the Britith lying-in 
hofpital, who, having bled a woman in 
a fever that came on foon after delivery, 
found her blood did not coagulate on 
being expofed to the air, but appeared 
like a mixture of the red globules’ and 
Jerum only, the globules having fubfided 
to the bottom in the form of a powder. 
She died three days .after, and, upon 
opening her, we found the blood had 
- coagulated in her veficls after death, and 


_* Traité du Coeur, Tom. 2. p. 129. 


I 3 that 
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that a tough white polypus was formed 
in each auricle of the heart, one of 
which I have now by me. I examined 
the blood taken away before fhe died, and 
found, on expofing it properly to heat,: 
that it did not coagulate fooner than /e+ 
rumcommonly does, nor under 160° ; fo 
that itis probable, that, at the time the 
was bled, her blood either was without 
the coagulable lymph, or its properties | 
were changed. 


AFTER a blow or contufion, the blood 
now and then burfts from the veflels into 
the cellular membrane, fometimes form- 
ing an ecchymofis, and fometimes a tu- 
mor, and it is a queftion with fome, 
whether fuch blood coagulates or not ; 
but that it coagulates in moft of thefe 
cafes, is proved by opening fach tumors, 
Yet it has likewife been obferved, that 
now and then thefe tumors have been at- 
tended with a fluctuation, and that, after 
fome time, their contents have been ab- 


forbed, 
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forbed, and it has alfo been found, that, 
upon opening fome of them; even feveral 
weeks after the accident, the blood was 
fluid. In fuch cafes the blood had pro- 
bably undergone a change fimilar to what 
was obferved to take place in fome of 
the preceding experiments, that is, the 
lymph had been deprived of its property 
of coagulating, in paffing from the blood- 
veffels into the tumor: a circumftance, 
which, how remarkable foever it may 
appear, agrees with what we have above 
obferved of the lymph, whofe proper-. 
ties feemed to vary with the ftate of the 
blood-veffels, 


I 4 CHAP. 
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Containing a recapitulation of the prin 
cipal facts and conclufions that are 
mentioned in the preceding pages. 


fi Wade feparation of the blood into 

- crafamentum and ferum, in a 
given time, appears to be in proportion 
as the heat in which it ftands is nearer 
to that of the human body. The heat — 
in which the blood is kept fhould there- 
fore be attended to, when we draw in- 
ferences from the proportions of thefe 
two parts. | 


Tue florid colour of the furface of 
the craffamentum feems to be owing to 
the air. The venous blood, in pafling 

through 
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through the lungs, has a fimilar change | 
produced upon it, or becomes more florid 
by the time it gets into the arteries ; and 
this florid colour is again loft ‘in paffing 
from the fmall arteries into the veins, 
efpecially if the perfon be in health, 
But fometimes in difeafes it does not 
undergo this change, but comes florid 
out of the veins, 


NevTRAL falts, on being mixed with 
the blood out of the body, make it more 
florid: they likewife, if ufed in great 
quantity, prevent its coagulation when 
expofed to the air, and fome of them 
allow the lymph to be precipitated, or to 
jelly on being diluted with water. But 
we are not to conclude from thence, that 
they would produce the fame effects 
when ufed. as medicines; for then they 
are only given in {mall quantities, and 
may have their properties changed by 
the digeftive organs, before they are 
mixed with the blood. And as they are 
moft of them cooling and fedative, they 

produce 
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produce naufea and languor of the {to 
mach, and leffen the force of the vafcu- 
Jar fyftem, And as the properties of the 
blood feem to depend on the action of the 
veffels, thefe falts may thus, by affecting 
the veflels, produce changes on the blood 
very different from what might have 
been fufpected, from obferving what 
takes place when a large quantity of 


them is mixed with the blood out of the 
body. 


TuE blood is not coagulated (I do not 
mean thickened, for it is indeed thickened) 
by cold, but on the contrary, has its 
difpofition to coagulate leflened, and 
even entirely taken off, if the expofition 
to cold be long continued. When there- 
fore the blood in the bafon jellies, it is 
not the cold that produces this effect, 
nor is it the want of motion; for al- 
though the blood by being at reft will 
jelly at laft, yet it will not do it in the © 
time the coagulation takes place in the 


bafon ; 
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bafon; which in the Osod of healthy 


perfons is in feven or eight minutes after. 
being received from ‘het vein. The coa- 
gulation of the blood in the bafon is 
therefore probably owing to the air. 


- Wuen the blood is at reftin the body, 
it will at laft coagulate merely for want 
of motion; but this coagulation takes 
place with different appearances from’ 
that of the blood in a bafon, for it be- 
gins in ten or fifteen minutes, and is not 
completed in three or four hours ; whilft 
the blood of the fame animal, taken out 
of the veins, and expofed to air, will 
begin to jelly in three or four minutes, 
and will be completely jellied in feven or 


eight. 


Tue effect that air has upon the blood 
is not immediate on its application, but 
takes place fooner or later, in different 
circumftances of health; in fome cafes 
the blood is coagulated in a few feconds 
- ! after 


124, mn experimental Inquiry into 

after it has been expofed to the air, in 
others not in lefs than an hour and an 
half, or perhaps more, as appears from 
_ Experiment XiV. | 


Tue inflammatory cruft or fize is not 
a new-formed fubftance, but is merely 
the coagulable lymph feparated from the 
reftof the blood. This feparation feems 
to be occafioned by the lymph’s. being 
attenuated, by which means the red 
particles foon fettle to the bottom, and 
leave the furface of the blood tranfparent ;_ 
and this tranfparent part being a mixture 
of the coagulable lymph and the ferum, 
the former coagulates on its furface 
where, in contact with the air, and the 
difpofition to coagulate being likewife 
diminifhed, the blood remains a long 
time fluid, and thereby gives time for 
the pellicle formed on its furface to attract 
the reft of the lymph, and to collect itat 
the top, leaving the bottom of the cake 
proportionably fofter. The fize there- 
fore 
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‘fore is thicker, and denfer, in proportion 
as the lymph is thinned, and is lefs dif- 
pofed to concrete. But it is nota certain 
fign of inflammation, and does not ap- 
pear to be the caufe of that difeafe, but 
only its effect. 


Bur the moft remarkable conclufion 
that thefe experiments have led to, is, 
that the properties of the blood depend 
on the ftate of the blood-veffels, or that 
they have a plaftic power over it, fo as 
to be able to change its properties in a 
very fhort time. The novelty of this 
opinion, and the difficulty of conceiving 
how the veffels fhould have fo remarkable 
a power, has made fome object to the 
conclufion, who had not well confidered 
all the facts from which it was deduced. 
I fhall here therefore fum up thefe 
facts, 


Tuat the blood-veffels, by their 
ftronger or weaker action, can change 
the properties of the lymph, even in the 

fhort 


, 
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fhort time {pent in filling the different 
cups in bleeding, is firft inferred from 
Experiment XIX. where the blood ‘in 
the firft cup had a fize, whilft that inthe 
others had none. Now as this want of 
fize in the laft cups was owing to the 
lymph’s having by this time become 
thicker, and to its being more difpofed 
to coagulate, and no other circumftance » 
being obferved that could account for this 
alteration (for the difference in the ex- 
pofition to cold, or to air, even then, 
appeared inadequate to the effect, and 
are now proved to be fo by Expe- 
riment XXXI.) I concluded, that 
it was entirely owing to an  altera- 
tion in the ftrength with which the 
veffels acted upon the blood. And to 
this opinion T was led by the well- 
known fact, that bleeding weakens the 
body ; and as bleeding, hich weakens 
the body, had here removed the fize, by 
thickening the lymph, and by dilpofing 
it more to coagulate, I thence inferred 
that 


& 
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that it was by its weakening the body, 
er the action of the veffels, that it had 
produced thofe changes on the lymph. 
The confideration of what takes place in 
inflammations confirmed me in this opi- 
nion ; for in them the blood-vefifels are 


known to act more ftrongly, and it. is 


proved above, that the lymph is pro- 


a 


_portionably thinned, and has its dif-_ 


pofition to coagulate Propostrenably.§ di- 
minifhed. 


AND this opinion was further flrength= 


ened, by obferving what occurs when an 
animal is bled to death, or when the 
veflels are acting with the loweft degree 
of ftrength; for here it was found, that 
in proportion as the ftrength of:the ani- 
mal was reduced, the blood was more and 
more difpofed to coagulate. .‘:: | 
Anp having thus obferved the con- 
nection between the alterations in the 
lymph, and changes i in the ftrength of 
the 
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the blood-veffels, in thefe cafes, I next 
inferred, there might be the fame corre- 
fpondence, even in others where the 
changes in the properties of the lymph 
are more’ fudden, as in Experiment 
XXVII. where there was no fize in the 
firft cup, but a thick one in the third; 
and even this cafe, when carefully exa- 
mined, confirmed the inference ; for the 
blood-veffels were found to be acting 
with different degrees of ftrength, at the 
very time that the lymph was found to 
have. different’ properties. And the 
only difficulty that remained here, was 
to explain how it fhould happen, that 
the firft cup, contrary to what in gene- 
ral takes place, fhould have its blood 
coagulated in lefs time than the fecond 
or third ; and this I concluded was owing 
to fome febrile caufe, affecting or oppref- 
fing the patient ; in which conclufion I 
am confirmed by the fact admitted 
amongft. phyficians, that the pulfe is 
frequently oppreficd in Waflammatory 


diforders, 
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diforders, and rifes in ftrength in pros 
portion as blood is taken away. 


From this conclufion I went further; 
and conjectured that even temporary ex-. 
 ertions of ftrength in the blood-veffels 
might alter the properties of the lymph ; 
to which opinion I was led by having 
obferved the blood fizy in the cafe men. 
tioned in Experiment XX. where great 
weaknefs foon followed the evacuation ; 
and likewife from having obferved, that: 
the ftruggles of dying fheep feemed to. 
alter the lymph. 

So that upon the whole, the opinion 
agrees with all the appearances, and 
is fupported by all the differences in 
ftrength that occur in the various de- 
viations from the ftandard of health ; 
for when the veffels act more ftrongly 
than they do in health, the lymph is pro- 
portionably more thinned, and is lefs 
difpofed to Concrete ; and when the vef- 

K., fels 
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fels act more weakly than in_ health, 
then the lymph is proportionably thick- 
ened, and is more ready to concrete, Is. 
‘it not therefore probable, that the dif- 
ferences we obferve in the thicknefs or, 
thinnefs of the lymph, and in its being 
more or lefs difpofed to coagulate, are: — 
- owing to thefe differences in the ftrength 
of the blood: veffels ?. For fuch alterations 
in the ftrength of the blood~veffels are al 
_ ways connected with thofe of the lymph, 
and we can obferve no other circum=: 
ftance connected with thofe changes of 
he lymph that can at all explain them. 


. Anp although it muft be sds tied, 
that it is very difficult to conceive. 
~ how. the blood«veffels. thould -do this, 
yet I fhould hope that ingenious men 
would not merely on-that account reject 
my conclufion; but would confider, that 
as it is deduced from a number of ex= 


periments, as it agrees with all the | 


appearances, and as it leads to an ex= 
_ planation 
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planation of many of them which 
we: cannot otherwife’ account for; it 
may be well founded although it be dif- 
ficult to be conceived. For there may be 
powers in the animal @conomy that are 
not gta dreamt wth, in our it philofophy. 


Tuts bibiedlealtna of ree properties of 
the blood depending on the ftate of ‘the 
veflels, befides explaining many morbid” 
appearances, leads to a further appli- 
cation; for we may thence be led to 
advance more rational and more certain 
rules for the treatment of hemorrhages. 
For as hemorrhages feem to be ftop- 
ped, partly by a contraction of the 
bleeding orifices, and) partly’ by the 
coagulation of the blood, and as the 
difpofition of the -blood to coagulate is 
- increafed by weakening the body, and 
likewife the contraction of the bleeding 
orifices is promoted by the fame means, 
it is therefore evident, that the medicines 
to Ee ufed, fhould be fach as cool the 
K r+ = eee 
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body, and leffen the force of the circula~ | 
tion; and. experience teaches. us, that 
— fuch are the moft. efficacious. 


Ir likewife thews, that all agitation of 
- mind, and all bodily motion. fhould as 
much as poffible be prevented; becaufe 
_ they increafe the force of the circulation, 
and are thence unfavourable to the ftop- 
ping of the hemorrhage. But that languor 
and faintnefs being favourable to the coas 
gulation of the blood, and to the contrac= | 
tion of the bleeding orifices, fhould not 
be counteracted by ftimulating- medicines, 
but on the contrary fhould beencouraged. 
And as evacuations weaken ‘the body 
more when they are fudden, we fee a 
reafon. why: blood-letting fhould be ad-= 
vifable in hemorrhages, and why a large 
orifice fhould ‘be preferable’ to a {mall 
one, when we want to produce that lan= — 
guor or faintnefs, or that weak action of - 
the veffels, fo ufeful for the ig De) of 

the hemorrhage, 
Before 
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Brerore we conclude, it may be 
added, that the practice here propofed 
is far from being new or uncommon ; 
“but as fome have recommended oppofite © 
methods, and both parties have ap- 
pealed to experience, where authority 
fo equally balances authority, the young 
practitioner’ ‘mutt be at a‘lofs which to 
follow, and for want of principles to. 
direct his choice,* ‘may frequently adopt’ 
the worft pradtice’:’\ witnefs’the ufe 
of port-wine, and other ftimulating 
dftringents, ‘whichis’ fo si ‘common 
in’ ott pats of _ England. at 
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‘the Dapieindee hy Jetting fie 
blood reft in the bafon into which it is 
received, is a fluid, apparently homo- 
geneous and tranfparent; of a yel- 
Jowifh colour, faltifh to the tafte, in 
confiftence thicker than water, and its 
{pecific gravity, according to Dr. Jurin, 
4s to water as 1030 to 1000 *, 


* Philof. Tranf. No. 361. 
i 9 ae See, Wa WHEN 
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Wen chemically examined the forum 

is found to confift of a mucilaginous 
, fubftance, which ‘is diffolved in a water 
that contains a {mall quantity of neutral 
falts. The mucilaginous fubftance of 
the ferum agrees with the coagulable 
lymphiof the ‘blood in’ being fixed’ ‘or 
coagulated by heat ; but the degree 
neceflary for the coagulation of “the 
Jerum is greater than that which is ne- 
ceflary for fixing the lymph, for the 
lymph is coagulated by’a heat between 
114 and 120° -degrées of Fahtenheit’s 
thermometer ;) (fee Experiment 1X.) 
whilft the /érum' requires 160° to coagit+ | 
a it : — wal sia X.): 


Bur the dese of heat nection fo 
their coagulation, is not the only cir- 
cumftance in which the lymph differs 
from the mucilage of the serum; they 
differ more remarkably in the former 
coagulating when expofed ‘to air, whilit | 
the ferum undergoes no fuch change:: 

; K 4 WHEN 


¥ 
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/ Wuen the /erum is coagulated by 
heat, a watery fluid can be preffed ont — 


of it; and this fluid the learned MZ. de 
Senac diftinguifhes by the name of 
: pipet Tie 


Tuts ferofity. contains the neutral 
 falts of the blood, and although it has 
been expofed to the heat of boiling wa- 
ter, yet it {till contains.a part of the 
mucilaginous fubftance, which is.com- 
bined with the water.in fuch a- manner, 
as not to be coagulated by the heat of 
boiling water, till a part of the water is 
evaporated by boiling ; and then it coa- 
gulates and appears not very much un- 
like the mucus fpit up from the opera 
arteriu ina morning. ps 


WHEN the mucilaginous part of the 
ferum has been coagulated by heat, it 


cannot again be diffolved in the Serofity, | | 


except by putrefaction, or by the addition 
of fome chemical fubftance, and then 
| : it 


» the Properties of the Blood. 137 
it differs from ‘what it' was.before, par- 
ticularly in: its not inna 55 Sasi by 
pre tai.@d, : 


But if the ferum be expofed to a lefs 
degree of heat than is required for its 
coagulation; >for example, to that of 
400°, it: is*gradually \in{piffated into a 
brownith; folid mafs, «and» this mafs 
‘can: readily be diffolved again ’ merely 
by the addition of water ; and the ferum 
. feems to poffefs the fame properties that 
it did before, particularly it-is capable of 
being coagulated by heat. -But:care mutt 
be taken not to add more water than it 
had - loft, for if more be added than 
was evaporated, it si its aston of 
‘coagulation, - | : 


In this circumftance of being infpif- 
fated, and again rendered diffolvable in 
water, the ferum agrees with the white 

i an egg fT, but differs from the coagu- 


+ See Netunt s Ghemitey: Sect. IX. 
lable 
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lable lymph, which’ even :when:mixed 
with a neutral falt, (viz. true: Glauber’s 
falt) cannot be infpiffated, and diflolved 
again without coagulation, 


‘In freth jerum be diluted with an equal 
quantity of waters and then expofed to 
heat, it does. not .coagulate:in ‘that of 
160°, as; when undiluted, nor even in 
“the: heat of boiling water, as) I -have 
lately obferved, but it can:now be boiled 
without immediately coagulating. And 
as the: water: evaporates, a pellicle is 
formed on’ the .furface, which becomes 
thicker and thicker as the evaporation 
advances... This pellicle feems to be the 
mucilage coagulated, for it cannot again 
be diflolved in water like the innate 
se | 


$1 Niticat when boiled, has its mucilage 
or coagulable part feparated in like man= 
ner, in the form of a pellicle, in pros 
perma as , the evaporation takes place. 

‘And 
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And both ‘milk and‘ ferum, whethet 
diluted or not; agrée in being coagulated 
by rennet *, when expofed to heat: So 
that milk feems to be made of the mu- 
cilaginous part of the frum, or is a 
diluted ferum, with the addition ‘of an 
expreffed oil, or with a faechariné: fub~ 
rere inftead ge ate newttal: tales | 


vee , ¢ 
couse) i - Reve 


But alshote het lg an baitogy 
between milk and diluted /erum, in the 
citcumftance: of coagulation; | yet they 
differ in another ; namely, diluted /erum 
can by a moderate, heat» be \in{piffated 
without coagulating, ‘or: forming» any 
peHicle. on its furface, but: if milk be 
-expofed, to: the fame heat,:itds not in= 
{piffated fo completely ; fora pellicle i is 
formed! on its-furface, in ‘proportion as 
the évaporation takes place, and this 
pelbitleed ems to be as erey kit eis 


3 Which. is an inffion of ‘the: et ftomach or 


the abomafus of a calf, 
raked 


140. An.experimental Inquiry into 
lated as if the milk had been expofed to 
a boiling heat; for it will not diffolve 
again metely by adding water, as infpif- 
fated Here does, 


: sestuni therdfores by being: autinedll 

comes near to milk in the circumftance 
of its coagulation. But’ the coagulable 
lymph cannot, by any art yet difcovered 
be made exaétly to refemble ferum, ~ 


Tue mixture with neutral » falts 
makes it indeed fo far approach to the 
nature of /erum, as not to be coagulated 
by expofition! to the air; but it does not 
alter fo confiderably its property of coa- 
gulating by heat, for the mixture with 
Glauber’s falts (in Experiment VII.) 
coagulated at 125°; and, I believe, 
would coagulate in a heat of 12 3°, if long 
expofed to it; whilft the ees coagulable 


lymph is fixed between 114° and 1202, — 


and the ferum not under 160 ia of 
Fahrenheit’s thermometer. * 


Of 
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Of the white Serum. : 


A.ttuoucs the ferum of human blood 
be naturally tranfparent, and a little 
yellowith, yet it is frequently found to 
have the appearance of whey, and fome- 
times to have white ftreaks f{wimming 
on its furface like a cream, and now and 
then to be as white as milk, whilft the 
coagulum is as red as ufual. In all thefe 
three cafes of whitenefs, I have examined 
it. in a microfcope with a pretty large 
magnifier, and have found it to contain a 
number of very fmall globules, although 
naturally, when tranfparent, no globules 
can be obferved in it, notwithftanding 
what has been affirmed by fome authors. 
Thefe globules differ from the red par- 
ticles (improperly called globules) in their 
fize, which is much fmaller; and like- 
wife in their fhape, which is {pherical, 
whilft the red particles are flat. They 

agree more with the globules of ‘milk. 
, I have 


7 
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. J have compared them with thofe of 
woman’s milk, and have found, that in 
| the milk the globules are of different 
- fizes,, fome being three-or four times as 
large as others, and the {malleft little 
more than juft vifible, when viewed 
with a lens of ,*, of an inch focus, whilft 
thofe of the white /erum are more regu- 
lar, and are all of them about the fize 
of the fmalleft globules of milk. Of 
this white /erum I have met with the 
following inftances in books, In Tul- 
pius, one inftance *, in Morgagni two +, 
in the Bhitdlophical Tranfa&tions fome 
inftances +, in Sckenckius’s Obfervations 
two cafes are related from other authors ll. 
I have likewife heard of the fame ap- 
. pearance having been obferved by the 
learned Sir John Page. Dr. preeee 


* Tulp. Ob. 1. 1. cap. i. | 
+ Morgagni, “Ep. xu1x. Art. 22. 
t Philofoph. Tranfa&, N° yoo, and 442. 
| Sckenckij. Obf, lib. 3. 
: Dr. 
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Dr. Hunter, Dr. Watfon;' Dr. Brom= 
field, Dr. Garththore,: ‘and. Dr. Fother= 
gil of Northampton: /;And. other. in- 
ftances have dately occurred to perfons . 
of my. acquaintaince, who have favoured 
me wate. a fhort account of them: 


Mr. FRence, apothecary” 5A St. Al- 
ban-Street, having informed me, that he. 
had fome blood by him, taken from a 
woman the day before, whofé:ferum was 
as white as milk ; he favoured me with — 
a fmall quantity of it for examination, 
and with it the following particulars of 
the cafe. ‘*« Mary Rider, about twenty~ 
« five years of age, of a frefh com- 
¢* plexion, and lufty, has not had her 
sé menfes for thefe feven months. She 
¢ difcharges blood fometimes by vomit- 
ing, and fometimes by ftool ; com-' 
‘s plains of a pain in her left fide, and’ 
«¢ in her ftomach : fhe has an inclination 
¢* to eat, but when fhe tries, fhe foon’ 
_ « after loathes -her food! She com-' 
Scag of great laflitudeand fleepinefs 

¢¢ Tien 
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© her pulfe is ninety-five in a minutes 
«¢ She has been bled twelve times within. 
‘«* thefe fix months, and every time the 
-* ferum was as white as milk.” 


Mr. Rozertson, apothecary in Earl- 
Street, acquainted me, that «« Mr. Her- 
«s bert, a publican, of about thirty-five 
«© years of age, and corpulent, had been. 
< fubject to a bleeding at the nofe, to 
cc the piles, and to fuch profufe {weats in. 
« the night, as to be frequently obliged 
« to change his fhirt in the morning. 
‘* before he got out of bed, but that, for . 
«* fome time paft, his fweats had ceafed, b, 
<¢ That, on September the 23d, he was 
 € feized with a bleeding at his nofe,. 
‘«¢ which had been preceded by a pain in. 3 
«¢ his head for two or three days. That: 
<¢ his bleeding continued till he had low 
«© about two pounds of blood, and then: 
<¢ ftopt ; and that the ferum of his blood: 
‘© was as white as milk. That at. ten 
«* o'clock the famenight, the hemorrhage 
me returned, and he loft a confiderable 

‘© quantity ; 
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ee quantity ; neverthelefs, it was thought 


cc. 


ce 


6 


proper to take fixteen ounces of blood’ 
from his arm, during which evacua- 
tion he fainted, but his bleeding at the 
nofe ftopt.. That the /erum of this laft 
blood was likewife very white. That 
on the 25th, in the morning, he again 
complained of a pain in his head, and 


about ten o’clock his nofe began to 


bleed again; but the /erum now ap- 
peared no whiter than whey. That 
he continued to lofe blood during moft 
part of the night, fo that it was fup- 
pofed he could not lofe lefs than two 
or three pounds, the ferum all this 
time being a little whitith, but folittle, 
that the bottom of the veffel in which 
it {tood could now be feen through it. | 
That his bleeding returned repeatedly 
till the third of October, when it 
entirely ftopt, the ferum having be- 
come more tranfparent towards the 
laft.” 


i ee in Mr. 
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Mr. Eustace, apothecary in Jer+ 
myn-Street, fent me a phial of :white 
Jerum from. one of his patients, by trade 
a butcher. — ** This man,” he told me,: 
“€* was tall, of a ftrong make, a hard. 
~~ drinker, fubje&t to puke every morn- 
© ing, took little food, fweated a good 
4 deal, but did not wafte in his flefh. 
«¢ He was bled for a flight afhma to 
«© which he was fubject, and of which 


«« he had always been relieved by bleed- 


«¢ ing. In other refpects he was ina 
6 good. ftate of health, fo as to follow. 
‘* his bufinefs without much i eneATer: 
sf nience,” 2 


- BesipeEs thefe cakes, my friend Mr. 
Lambert, furgeon. at. Newcaftle upon — 


Tyne, told me, ‘* that he had a patient 
 fome years ago with a violent rheu- 


‘¢ matic pain in his hip, whom he was 
és obliged to bleed thrice, and every time ~ 
‘his ferum was as white as milk, but 


«© the coagulum of its natural colour, 
"This 
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* This gentleman,” Mr. Lambert adds, 
* was a free liver, of a full make, but 
_ rather mufcular than corpulent, and 
¢ remarkable for being a great walker.” 


Pad na sad 


* 


Wuen I firft faw this unufual colour 
of the ferum, 1 was inclined to adopt. 
the opinion of thofe who have attempted 
to explain it by the patient’s being bled 
foon after a meal, or before the chyle 
was converted into blood. But. after= 
wards, on confidering the cafes above 
related, I found this could by no means 
be the’ caufe, as none of thefe patients 
had taken a fufficient quantity of food ta 
occafion this appearance; on the con~ 
trary, moft of them had a bad appetite, 
and had taken remarkably little food, 
and were fubjeét to vomitings. I there- 
fore concluded it was owing to fomething 
elfe, and what confirmed me in this 
opinion, was an obfervation I had re= 
peatedly made in diffe€ting geefe, whofe 
Serum \ had frequently feen white, whilft 
Ae eh their 
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their chyle was tranfparent; although 
they had been killed only three or four — 
hours after eating. And as the white- 
nefs, in all the cafes that I examined, was 
owing to a quantity of fmall globules — 
like thofe of milk (which are known to be 
oily) I concluded that thefe in the human 
ferum, when white, were oily likewife, 
and recollecting to have read fomewhere 
of an experiment by which butter had 
been got from fuch human ferum, I tried, 
_by agitating fome of it a little diluted, to 
feparate its oil, or to churn it, but with-. 
out fuccefs. I then infpiffated fome of — 
it to drynefs, and compared it with the 
natural ferum of human blood prepared 
in the fame way, and found it lefs tena- 
cious, and much more inflammable ; 
and when thus dried, its oil oozed out _ 
fo much as to make the paper in which 
it was kept greafy. Another portion of 
this white ferum being kept fome’ days, 
 putrefied, and when putrid, it jellied as 
milk does when become four; but. it 
. . differed 
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differed from milk, in being extremely 


4 foetid. 


Now, as the white globules appear 
from thefe experiments to be of an oily 
nature, and as it is improbable, from thefe 
patients having taken little food, and 
from the tranfparency of the chyle in 
birds, that this whitenefs of the /erum 
fhould be owing to unaflimulated chyle, 
accumulated in. the blood-veflels ; we 
mutt therefore believe it to be owing to 
fome other caufe.. And as we know.there 
is a confiderable quantity of oil laid up in 
the cellular fubftance of animals, whichis — 
occafionally re-abforbed, is it not moit 
probable that this curious appearance 
was, in the abovementioned cafes, owing 
to fuch a re-abforption? And as all thefe 
patients had fymptoms of a plethora, and 
were relieved either by {pontaneous he- 
‘morrhages, or by blood-letting, is it not 
vi probable, that, to whatever purpofe the 


oil is applied in the body after it is re- 
oe he abforbed 
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abforbed from the cellular membrane, 11 in 
thefe patients it ‘had been re-abforbed 
fafter than it was applied, and by that 
means was. accumulated.in their blood- 
veffels? This conjecture feems to be 
‘confirmed, from confidering that in moft 
of thefe cafes the. people were inclined to 
corpulency, and that two of them la- 


‘boured under a ftappage of a aatarel 
evacuation *. 


Avbi tick eshadtion’ Which defe 
-obfervations lead ‘us to, is, that fince 
the'chyle of ‘the birds which I diffe@ted 
‘was not'white, but tranfparent, at what= 
ever time after eating it was examined, 


- * Although it appears probable that the white- 
~nefs of the /erum in the above- mentioned cafes was 
not Owifig’to ‘the chyle, yet I would not conclude — 
that the chyle does not in the human fubje& occa- 
fionally colour the ferum. We frequently obferve 
the ferum of fuch people as are’bled a few hours — 
after a meal, a little ‘turbid, like whey, which I 
believe may be owing to the chyle. But if the 
_milk-like férum was occafioned by-a full meal, it is’ 
likely we fhould oftener ‘fee it than we do. 

ME 


~ 
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it follows, that the fat (in thefé animals 
at leaft) is not merely the oily part of 
the chyle or of the food ; but is a new 
- fubftance, ora new combination of the 
principles or elements, which ‘is made 
probably in the fecretory organs of the | 
adipofe membrane: the form of oil be-~ 
ing made ufe of by Nature in preference 
to any other for the nutritious fubftance 
of the bddy, “from its: being the leaft 
liable to putrefa€tion, and from its con- 
taining the greateit quantity of nourith- 
ment in the leaft bulk. This circumftance 
was clearly proved by my valuable and — 
ingenious friend the late Dr. Stark, who, © 
in a courfe of curious experiments, made 
by weighing himfelf after living for fome 
time on different forts of food, difcovered 
that a lefs quantity of fuct was fufficient 
to ‘make up for the watte of his body, 
than of any other fort of ordinary food ; 

and that, when compared with the lean 
part of meat, its nutritive power was, at 
leaft, as three t to one. 


L 4 I MAY 
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I may here add another circumftance: 


that occurred to me when I firft thought 


on this fubject, which is, that fince we. 
believe the oil, or animal fat, is re-ab- 


forbed from the adipofe membrane to 


ferve for nourifhment to the body; and. 


as fome of the patients (whofe cafes have 
been related above) could not take food, 


the re-abforption therefore of this oil, 
might not be fo much the caufe, as the, 
effects of the diforder under which. they: 
then laboured: or, in other words,. that. 
upon fome defect i in the digeftive organs, 
the powers of nature drew from their, 


e. 


magazines of oil in the adipofe mem- — 


brane, a fupply of that fluid then per-~ 


haps neceflary for the ufe of the body. 


In order to clear up this point, I thought, 


it would be a fatisfatory experiment, to 
compare the ferum of the blood of ani- 
mals at different periods after feeding 
them. For, if the re-abforption of the 
oil was merely to make up for the want 
of other food, or, if the /erum was white 

merely 


the Properties of the Blood. 153 
merely from ‘agreater quantity of oil 
being taken up, in order to fupply the 
wants of the body, then the frum ought 
to be whiteft in the animal kept longeft 
without food, or whofe body was moft 
in want. And,as { had found that geefe 
had very commonly this white /erum, 
though’ their chyle was tran{parent, I 
chofe to make the experiment on them.: 
J therefore took two of them that were 
very hungry, and feeding both of them 
with oats, one I killed four- hours after, 
when I knew a part of the oats were 
undigefted ; and upon examining the 
blood, I found the Jerum whitifh, and 
full.of fmall globules; on its being fuf- 
fered to ftand, a little time, the white ~ 
part afcended to the furface like a cream. 
The other was killed forty-eight hours 
after eating, when its ftomach was found 
empty, and the /erum of its blood quite 
tranfparent, and without any cream rifing - 
to the furface, or any appearance of 
fmall globules, when examined with the 
microfcope. . Now, this experiment 

| feemed 
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feemed to me decifive, and to point. out 
clearly, that the whitenefs of the ferum 
was not occafioned merely by the body 
being in want of food, and therefore, 
drawing ‘the oil, from’ its- magazines 
becaufe here the animal -moft in want of 
food had its ferum leaft white; but was 
occafioned by the fat’s being re-abforbed 
- fafter than it was ufed (from ‘its place 
being fupplied by the frefh’ chyley and 
thence was accumulated ‘in the bloods 
vefiels, fo as to give whitenefs to the 
ferum. And from the fame obfervation — 
it likewife appears probable, that the 
ereat re-abforption, and the accumula- 
tion of the fat in the veffels-of the ple- 
thoric patients above-mentioned, was the 
caufe of their want of appetite, and ‘of 
their other complaints, and not the effet 
of them: | | 


4 not therefore a too great re-abr 
forption of the fat, and its accumulation 
in the blood-vefiels, be now admitted as 


the caufe of one iperies of a plethora? 
AND 


" 
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AND may it not likewife be ufeful in 
fome complaints of the ftomach, to attend 


-to the whitenefs of the frum? For, al- 


though fat be a fubftance little liable to 
difeafe, yet.it may perhaps be fometimes 
fo vitiated or may fo incommode nature, 
that the may be obliged to take it up from. 
her magazines, and to ufe it, or to throw 
it out of the body. Whilft this is doing, a 
ficknefs of the ftomach, and want of ap-. 
petite, may be indications of fulnefs ; and 
therefore, inftead of wanting remedies to 


; ftrengthen the ftomach, may require — 


bleeding, and other evacuations. | 
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RELATING TO 
“THRESD IS COVE RY 
_ OF THE 
LYMPHATIC SYSTEM 


IN BIRDS, FISH, AND THE ANIMALS 
CALLED AMPHIBIOUS. 


BEING | 

A Vindication of the AuTHor’s Right 
to thefe Difcoveries, in Oppofition to 
the Claim of Dr. AtexanpeER. 


Monro, Profeflor of Anatomy in 
the Univerfity of Edinburgh. 
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N account of the Lymphatic Sy{- 
A tem in Birds, Fith, and Turtle, 
was given to the public i in the Philofo- 
phical Tranfactions, vol. lvili. and lix, 
for which communications the Royal 
Society has fince honoured me with their 
gold medal. Thefe difcoveries Profeflor 
Monro claimed, in a letter read before 
that moft refpeGtable body on the igth 
of January 1769; and has fince perfifted | 
in that claim, in a. pamphlet called, A - 
State of Facts, &c. printed at Edinburgh 
1770, Now, as both that letter and the 
pamphlet muft of courfe have been feen 
by many who know not what can be 
urged againft them, [ think it but a duty 
I owe my own character, to lay before 
| the 


4 
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the Public the proofs I have colleéted of 
their infufficiency to procure Profeffor 
Monro the credit of having anticipated 
me in thofe difcoveries; and, I hope, 
that, although in doing this I thall tref- 
pafs on the time and patience of the 
reader, yet it will be fome excufe for 
me, that I had endeavoured, as much as 
could be expected on my part, to fettle 
the difpute without troubling the Public 
with: it. - 


As Profeffor Monro has, in this pam- 
phlet, not only endeavoured to vindicate 
his claim to thefe difcoveries, but has 
— likewife cenfured me on account of a 
paper on the emphy/fema, it is neceflary, 
before I come to the controverfy about 
the lymphatics, that I thould relate what 
has pafied between us on that occafion, 


In the third volume of the Medical 
Obfervations.and Inquiries, is publifhed 
a paper on the emphyfema, in which I 
propofed the operation of the paracentefis 

3 ne Oka 
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of the thorax, to let air out of the cavity 
of thecheft; which air I endeavoured to 
thew was the caufe of the worft fymp- 
toms attending that difeafe. Not long 
after this, I was informed that Dr. 
Monro had declared publicly, he had 
mentioned that obfervation in his lec~ 
‘tures, both at the time, and before I 
attended them, which was in the winter 
1761; and complained, that I had omitted 
doing him juftice in this particular. 


“Wun I heard this, Imade inquiries 
of fome of his pupils, who I found had 
taken notes at his lectures, and by two 
of thefe gentlemen I was favoured with 
excerpts from their riotes, which con= 
vinced me that he had anticipated me in 
propofing that improvement. I then 
determined to let him know, that my 
omitting to mention his’ name on that 
occafion was entirely owing to my igno- 
ance of hisclaim. This I was the more 
defirous of doing, from having heard 

M that 
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that he had exclaimed againft me with 
fome acrimony, on the fuppofition that 
¢ I had got the hint from him, and was 
con{cious of it; which being far from the 


truth, | determined to fhew himin what > 


manner I had really made the obferva- 
tion, and thereby ftop his exclamations. 
I determined likewife to thew him that 
I was defirous of giving him the credit 
of having had the idea before me, and 
thereby to prevent all difpute about the 
matter. The following is a copy of the 


letter which I fent him on that occafion. © 


“Sel Ky; 
Breinc informed that you have pub- 
licly complained of me, ‘* for having, 


ox: sia 
jan 


© in a paper printed in the third volume _ 3 


‘© of the Medical Obfervations and In- 
“* guiries, omitted doing you the juftice 
‘** of mentioning your having propofed 
‘¢ the operation there recommended, in 
_ * the fame circumftances, long before ;” 
and as I am confident I deferved not to 
Be ceric of on that account, I have 


taken 


‘ 
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taken this opportunity of ftating the 
inanner of my making the obfervation, 
and at the fame time of letting you know, 
that fince I have learnt that you likewife 
had made it, I am willing to do you juf- 
tice. The thought firft occurred to me 
in reading Mr. Chefton’s Pathological 
Inquiries and Obfervations, in which he 
gives a cafe of the emphyfema: this cafe 
is told in fuch a manner, that / think it . 
1s hardly poflible any unprejudiced per- 
fon fhould read it and not be convinced, 
as I was, that the caufe of the principal 
fymptoms was air in the cavity of the 
cheft. Mr, Chefton himfelf, in relating 
that cafe, came as near making the 
obfervation as poffible-+. From this 
hint I profecuted the fubje@t, as is 


“+ I have fince been informed by Mr. Chefton, 
that I had mifunderftood his meaning, when I con- 
‘cluded that he explained the worft fymptoms of the 
emphysema on different principles from what I have 
done, and that he meant to attribute them to air in 
the cheft, and therefore, that the obfervation was 
fufficiently made-out in his paper ; which fee in his 
Pathological Inquiries and Obfervations, p. 7, and 8. 

M 2 mentioned 
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mentioned in that paper; and before-E 
publithed it, I confulted every author I 
could eafily procure, who Tf thought was 
likely to treat of the fabje@.-° And I 
certainly fhould have done juftice to any 
that I found had anticipated me, and 
fhould not have avoided the opportunity 
of doing you the fame juftice. But I 
knew not, at the time of that publica- 
tion, that you had ever given the leaft 
hint on that fubje&t. About the middle 


of laft fummer I was told by a gentle- _ 


man from Edinburgh of your manner of 
treating me, at which I was not a little 
furprifed, as I was not confcious of 
having given you the Jeaft caufe of com- 
plaint. But having fince learnt, from 
other gentlemen who attended your lec-~ 
tures before the time of my publifhing 
that paper (and who, at my requett,. 
confulted their notes) that you had really, 
mentioned it, I cannot now doubt that 
you had made the obfervation before 
"me. Atthe fame time I mut affure you, 
“that to fuppofe I knew it at the time of 

~ publifhing | 
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publifhing that paper was doing me in- 
juftice. Your accufation, I prefume, is 
founded on the fuppofition of my having 
heard you deliver the obfervation at your 
le€tures, when I had the pleafure of at- 
tending them. But I do affure you, that 
if I ever heard the leaft hint on that 
fubject, either from you, or from any 
other perfon, I had not any remembrance 
of it, at the time I wrote that paper. You 
are not, indeed, the only perfon who, 
as I now find, has anticipated me: the 
author of the Monthly Review for laft 
June * fays, he had Jong had the fame 
idea, and that he mentioned it in his 
account of Mr. Chefton’s book. But 
of this too I affure you I was ignorant, 
when I wrote my paper. What muft > 
give farther conviction to any unpreju- 
diced perfon of my ignorance of your 
having made the obfervation, is this: I 
firft mentioned it in a paper which I _ 
‘read to a private fociety, in which were 


* See Monthly Review for June 1768, p. 446. 
M 3 prefent 
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-prefent many gentlemen that had ats 
tended your lectures, and yet all thefe 


gentlemen exprefled themfelves pleafed 
with the obfervation, as new and inte- 
tefling, and not one of them gave the 
leaft intimation of their having ever 
heard it before. And yet. thofe gentle- 
men are as likely to remember any ob- 
fervation which tends to the improve- 
ment of phyfic or furgery, as any I 


know. I fhall mention their names, to 


juftify my good opinion of them; Drs. 
Stark, Parfons *, ‘Saunders +, Pepys {, 


and Rufton§. The obfervation was. 


likewife mentioned in another fociety of 
young gentlemen, and alfo in a public 
hofpital, where many, who had been 
your pupils, heard it, and yet no perfon 


ith Profeflor of anatomy at Chrift’s-Church, Ox- 
ford. | 

+ Phyfician to Guy’s hofpital. 

t Phyfician to the Middlefex hofpital. 

§ Some of thefe gentlemen attended Dr. Monro’s 


jectures about the fame time with myfelf, the others 


fince, | 


ever 
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ever told me before I publifhed that 
paper (which was almoft a twelvemonth 
after I had firft mentioned the fubject), 
that you or any other perfon had ever 
anticipated me. However, this I relate 
only to fhew I was ignorant at that time 
of your having made the obfervation. 
But now I know that you had, I have 
not the leaft unwillingnefs to acknow- 
ledge it, and to do you juftice in any 
future publication. At the fame time 
that I juftify my own condua, give me 
leave to fay, that your manner of treat- 
ing me (if fairly reprefented) was not fo 
civil as might have been hoped for. 
When you complained of me, ’tis a pity 
you had not likewife hinted there was a. _ 
poflibility of my being ignorant of your 
having had the idea. You might perhaps — 
too without impropriety have hinted, 
that fhould it come to my ears that you — 
had anticipated me, I might poflibly be 
capable of fuch an exertion of candour as 
to acknowledge it. But, to have done 
with fuppofitions, this at leaft I am fure 

PE fas tae - ! of, 
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of, that though I may be as covetous of 
fame as moft people, yet Lam incapable 
ef taking any unjaftifable methods of 
acquiring it. 
I am, Sir, &c, 


Dec. 31, 1768, 


Tuis letter, Profeftor Monro vg 
not but acknowledge, < fufficiently fatif- 
‘© fied him in having fecured his title, as 
«¢ the firft who had propofed that im- | 
** provement.” Yet fo unfair an account 
does he give of it in his State of Facts, 
that he only fays, I acknowledged, that 
© Tcould not doubt he had made the ob- 
«6 fervation before me; but the farther 
¢¢ particulars of it (he adds) it is needlefs 
«« to trouble the reader with, fince as 
¢¢ much as is neceflary of thefe will be 
*¢ fufficiently underftood, from his letter 
‘in anfwer” to me, which, furely! is 
not the cafe; for it no where appears 
in his letter, that, befides mentioning 
my conviction of his having anticipated 
me, 
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me, I had likewife promifed to do him 
juftice in a future publication. Nor does 
it appear in his letter, that I had in mine 
fhewn how little probability there was 
of my having got the idea from him. 
Thefe the reader may perhaps think Pro- 
feffor Monro ought to have declared, in 
juftice tome. For what more could be 
expected of me, feeing I had by accident’ 
hit upon an obfervation, which, as it 
happened, he had made before, than to 
acknowledge the priority of his title, as 
foon as I knew it, and to put that letter 
into his hands by which he might al- 
ways be fure of fecuring to himfelf what 
was his due. But Profeflor Monro fays, 
it was unneceflary: to give a fuller ac- 
count of my letter. But why was it fo? 
Not furely in juftice to me, nor for the 
fatisfaction of the reader. Nay, fo 
far is Dr. Monro from doing me juftice 
on this eccafion, that he even intimates 
J rejected tapping the cheft with a trocar, 
becaufe it happened to be his method, as 
. at if 
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if the fame was not the method recom- 
mended by many of the writers on the 
{abject of the paracentefis of the thorax, 
for the cafes.in which they advife that 
operation, to whofe method I alluded, 
and not to his, which I then knew no- © 
thing about. 


NExT, as to the difcovery of the Lac- 
teals and Lymphatics in Birds, Fith, and 
the animals called Amphibious ; of thefe 
an account was laid before the Royal 
Society on December the 8th, 1768. I 
was prefent when it was read, and had 
afterwards fome converfation on the fub- 
jet. with Dr. Donald Monro, who, as 
appears by the fequel, informed his | 
brother, the Profeffor, of what I had 
done. Not Jong after this, I again faw — 
Dr. Donald at St. George’s Hofpital, 
and he then told me, that the Lympha- 
ties and Laéteals in thofe animals * had 


* Meaning Birds and Fith. 
been 
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been difcovered by his brother eight years 
ago, as he now learnt by a letter from 
Edinburgh, a part of which letter he was 
to fhew to every body, and which was 
already given to be read before the 
Royal Society. When I was informed 
of this, I was aftonifhed, as I remem- 
bered to have heard the Profeffor, fince 
that time, declare that they were not 
difcovered. Befides, I had a note taken 
from his le€tures within two years of 
his making this claim, in which was a 
fimilar acknowledgment *. I was con- 
vined therefore that he had no title to 
thefe difcoveries. Upon which f laid 
before the Royal Society my reafons for 
that conviction, in a letter to one of 
their fecretaries. Of this letter I fhall 
give the reader an account, but fhall 
firft lay before him a literal copy of Dr. 
-Monro’s claim. 


* That note is now printed below, p. 176. 


Copy 
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oy of Dr. Alexander Monrety claim, 
Ge. read before the Royal fern 
nae 19» 1769. 


« Axpove four years ago (fays he) I 
@ injected the lacteal veffels of ‘a turtle, 
*¢ or fea-tortoife, with quickfilver, after 
| © inje@ing the artery and vein with wax, 
«¢ and have fhewn this inftance of the 
veffels in the oviparous < animals every 
«¢ year in my college, and had a draw- 
‘¢ ing made of it two years ago by Dr. 
«¢ Palmer, a copy of which I have fent 
¢¢ inclofed, engraved by Donaldfon. * 


«‘ | LIKEWISE, eight years ago, men- 
‘€ tioned thofe veffelsin Fowls and Fithes, 
*¢ which I had feen, but not injected.” 


Here then is an aflertion about the 
veffels which I had difcovered, that is far 
from being equivocal. For here he 

affirms, 
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affirms, that he really had feen them 
eight years ago, nay, that he had even 
mentioned them to others. This letter 
too was fent immediately after he heard 
that I had laid before the Society an ac- 
count of thofe veflels in Birds and Fith *, 
It could not therefore be meant merely 
to inform the Society that, now feeing 
Mr. H. had difcovered the Lacteals and 
Lymphatics in Birds and Fith, ‘he like- 
wife had the pleafure of fhewing them 
that he (Dr. Monro} had difcovered them 
in the turtle. ‘This, I fay, could not be 
his meaning; for if it was, why did he 
fend his letter fo precipitately ? Why did 
he not fend a defcription of thofe vefiels 
- in the turtle, in order to make his letter 
worthy their notice? And why did he 
fay he had feen them in Birds and Fifh? 
The Society, he knew, wanted not his 
teftimony to prove that Birds and Fifh 
had them. »What then could he mean 
_ by it, but to claim the difcovery ? 


® As he acknowledges, State of Facts, p..4. 
| As 
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As there could be no doubt that Pros 
feffor Monro meant this Jetter as a claim 
to thefe difcoveries; neither had I any 
doubt but I thould, for the reafons above- 
-mentioned, prove that he had no right 
to them. In order therefore to prevent 
_ the prejudices that might arife againft 
my papers, from his being believed to 
have anticipated me in thefe difcoveries, 
I wrote a letter to one of the fecretaries 
of the Royal Society, in which I firft 
fhewed, that I had feen the Lacteals of 
- the turtle about a year before him, and 
then, when I came to fpeak of thofe 
vefiels in Birds and Fifh, againft the 
probability of Dr. Monro’s having anti- 
cipated me in thefe difcoveries, 1 made — 
ufe of the following arguments. 


iff, His not having, by his own con- 
feffion +, injected them, which he cer- 
tainly would have done, in order to 
complete the difcovery, To which I 


+ In his claim; fee above, p, 172. . 


~ obferved 


obferved he had the ftrongeft motive, both 
from his knowing the importance of the 
fubject, and from his having unfortu- 
nately declared, in the 57th page of his 
Anatomical and Phyfiological Obferva- 
tions, printed at Edinburgh, 17 Foy) that, 
“; after a confiderable number of expe~ 
‘¢ riments which he had made, he was 
*¢ convinced, that neither Birds, Fithes, 
‘¢ nor oviparous animals in general had 
‘© either Lacteals or Lymphatic Veffels.” 
After which:declaration, I conceived. it 
improbable he fhould patiently wait 
eight years without injecting them, 
efpecially as I had found it an eafy mat- 
ter to inject them, when once they were 
| difeovered. And ladded, the probability 
was, thatif he had /een thofe veffels, he 
would have haftened to inje@ them, and 
to complete the difcovery, were it only 
to prevent another perfon’s doing it, and 
thereby acquiring the reputation of hav- _ 
ing done what he himfelf had in vain 
attempted by fuch a confiderable number — 
| of 


~ 
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of experiments as were fufficient to con- 
vince him, that fuch veffels exifted not 
in thofe animals. Hai 


adly, I sarp, his claim to the difcovery 
of thofe vefiels, by affirming he had feen 
them eight years ago, was contradi¢ted 


by public declarations made after that 


time; for he had, fince, acknowledged 
in his le@tures, that be had fought for 
them in vain by a variety of experiments. 
And. even fo late as within thefe two 
years +, he declared likewife in his pub- 
lic lectures, ** that the Lymphatic Syf- 


<« tem was fuppofed to take place only _ 


- 6© in men and viviparous animals, and 


«¢ by analogy in thofe fithes’placed by 
«¢ Linnezus amoneft the mammala, and 
‘¢ how far was their juft extent (he faid) 
‘© was not certain, but that he had found 
‘«* them in fome amphibious animals, as 


«© in the turtle.” ‘Thefe declarations, FE 


+ My letter being dated Jan. 10, 1769. 
obferved, 


i. = inl * . - my 
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obferved, were inconfiftent with his claim 
to the difcovery. 


Besiprs ufing thefe arguments, I 
promifed the Society I would hereafter 
produce unqueftionable proofs of the 
invalidity of his claim, having by this 
time found, that the Doctor, fortunately 
for me, had exprefsly acknowledged in 
his lectures, that he bad fought for them 
in vain, almoft every year fince the 
time that he now pretends to have feen 
them. BOR 


Dr. Monro being informed of thefe 
proceedings, fent me his letter, dated 
June the 8th, which he has fince printed 
in his State of Facts. But that letter 
appeared fo confufed, that I knew not : 
what to make of it. Sometimes I thought 
it was meant to prove that he had dif 
covered thofe vefiels, agreeably to hrs 
aflertion read before the Royal Society : 
but this I foon after fufpected could not 
N be 
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be the cafe, becaufe, after relating. all 
his facts and experiments, he concludes, 
not that he had difcovered them, dur only 
*¢ that he had feen what he ftrongly 
«© fifpedted to be lacteals in thofe ani- 
«¢ mals” (viz. Birds *)—And, <: that 
© (from preceding experiments) he was 
‘* perfuaded that Birds were provided 
«¢ with ladteal veflels, and confirmed in 
‘¢ this opinion, by having injeéted them 
«¢ in one of the fame oviparous clafs, 
<¢ the turtle -.”-——-Or, in other words, 
Dr. Monro claimed a difcovery, by 
telling the Royal Society that he had 
feen thofe veffels in Birds eight years 
ago, which he now proves, by thewing 
he had only fufpicious about them, and 
‘an opinion that Birds had them, becaufe 
Turtles had them. 


At other times, I thought that pof- 
fibly, after finding what his pupils tefti- 


* State of Facts, p. 21. 


+ Ibid. p. 23. © 
fied, 
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fied, he might now be convinced hehad 
imprudently claimed thofe difcoveries, 
and might intend this.as.a fort of an ac- 
Knowledgmenttho’ an aukward one) of 
my being the firft{ who had feen thofe 
veffels. But the vindi@tive file of his 
letter convinced me it was not meant as 
an apology -f, as likewife did the ftile of 
a fhort note written on the cover of that 
letter, of which note.the following is a 


copy. 


"To Mr. Hewson, &c. 
SIR, 


WHEN you haven read tho inclofed,. 


you are very welcome to write fuch re- 
marks on it, as to you, or to your friend 
pr. H r, or to any of his friends, 


+ As for inftance, where he talks -* of (his) 
<° making all the allowance. require for my natural, 
_ © or (fays he) I fhould rather call it, unnatural 

“© imbecility of memory.” “This paflage is aitered 
‘invhis State of Fads, .p. 22. | 

N 2 fuch 


* \ 
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fuch as Dr. » &c. may feem pro- 
per; only when you have done, I think 
you ought to fhew it to all thofe focieties, 
phyficians, and ftudents to whom you 


have made free with my name; or, if 


this tafk fhould not fuit your difpofition, 
or be irkfome to you, after the great 
fatigue you have taken about me already, 
pleafe to let me know this, and I hall 
take that trouble on myéelf. 


Iam, Sir, &c. 
(Signed) Arex. Monro. | 


4. Edinburgh, June 24, 
| 1769. 


Tuis feemed clearly not to be the ftile 
of one who was fenfible of his error, and 
was apologizing for it;° and convinced 
me, that Profeflor Monro intended that_ 
letter as a proof of his right to thofe dif- 
coveries, However, not to be ph 

| that 
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that I had hit upon his meaning, I deter- » 
mined, before I laid any thing before 
the pubic, to afk an explanation of that 
letter. For this purpofe I wrote to him 
on the 15th of July, and defired him to 
tell me “ whether he meant it as a» 
‘¢ proof of his right to thofe difco- 
“© verics.” or ** whether he meant by 
*€ it to give up to me the right to them.” 
And as I had found him in that letter 
wandering from the fubje@, and inftead ° 
of concluding that he really had feen 
thofe veffels, concluding on/y, that he 
had. feen what he /u/petfed to be the. 
Lacteals in Birds———And again, that 
he was perfuaded Birds were provided. 
with thofe veffels—but no where faying 
that he had feen what he Anew or could. 
prove to be their Lacteals, which alone 
could give him a right to the difcovery : 
I therefore told him, <‘ that to avoid for 
«© the future all wandering from the 
<* fubject, Ifhould ftate the difpute as 
‘< it appeared to me;” and then I faid, 
that «* it was he who began it, for, on 

INE 4 “< hearing 
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if Heating that I had difcovered the’ 
_« Lymphatic Syftem in the three clafles 
¢ of oviparous animals, hé Had fent a 
‘* letter, which was tead Before the’ 
«© Royal Society, dnd was to be fhewh 
«to every body. In this letter he 
‘* afferted, that he had difcovered the 


© Lacteals in a Turtle about four years 


‘¢ ago, and in Birds and Fifty eight years 


“© aso; and that he even mentioned 


‘** thefe difcoveries to others.” Thefe 
affertions (I added) wére conftrued a 
claim t6 the difcoveriés I, had ‘made. 
With this létter I likewife fent him 4 
cépy of mife, which had been réad be- 
fore the Royal Society. By thefe méans 
I thought I (ould either keep him to the 
fubje& in queftion, or, if he fhould 
again watider, the reader would be cons 
viricéd it was not my fault, but his own, 
that he zow knéw hat what he had ‘thee Me 
-aflerted, 


Tus lettér, however, had no effec. 
I therefore wrote to him again, horing 
| | he 
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He might now be convinced that his 
claim was ill-founded, and might there- 
fore be induced to retract it, inftead of 
obliging me to prove to the world its 
invalidity. The following is a copy of 
the letter which I fent him on that oc- 
bs ealion : 


SIR, 
Ir is now above fix weeks fince I 
wrote to you, defiring an explanation of 
your letter of the 8th of June. As you 
have not given me that explanation, I 
have now taken up the pen to inform 
you, that agreeably to your own defire, 


and in order to juftify my conduct to- 


wards you, I.am commenting upon that 
letter which you fent me. My comment 
would be more to the purpofe, were I 
always fure I underftood you, but if 
that fatisfaction fhould ftill be denied 
me, I mutt proceed as wellas can, and. 
I mutt fay, that if { fhould miftake your 
meaning, it will not be wilfully, fince 


N 4 | you 
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~ you might, by an anfwer, have cleared’ 
up allambiguity. I cannot help regret= 
_ ting, that this difpute thould fubfitt be-: 
tween us, both on my own account, as: 
I think it hard to have the trouble of 
“proving my right to difcoveries which 
are certainly my own, particularly as it 
takes up that time which I hoped to em- 
ploy to a better purpofe; and I likewife © 
regret it on yours, fince, in order to 
- maintain my right, I fhall be under the 
neceflity of producing fome facts and 
teftimonies, which, in my opinion, can-: 
not but lead to conclufions very un- 
favourable to your reputation. And as I 
fhould be forry that one of my firft at- 
tempts to lay the foundation of my own 
character, fhould be attended with cir- 
cumftances which may hurt yours, and 
really with to avoid it; I therefore ftill 
hope that this difpute may be fettled in 
- amoreeafy manner. You mutt, I think 
be now convinced, that in claiming thefe 
difcoveries you have injured me, and 
cannot be at a lofs to know what might 


be 
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be expected from you on fuch an occa- 
fion. But if inftead of doing me that. 
juftice which might be expected from a 
man of candour, you treat this letter 
likewife with filence, then juftice to my- 
felf requires that I fhould no longer 
delay producing fuch proofs as I poffefs 
of your having no right to thefe difco- 
veries, and fhewing them to the very 
refpectable Society, to which I have pro-. 
mifed them; or to fuch phyficians, flu 
dents, Se. as may have heard of your. 
claim; without regretting much that 
thofe meafures which I take to maintain 
my right, may perhaps affect fenfibly 
the character of a man, who having firft 
injured me and afterwards had his error 
pointed out to him, was incapable of 
candidly acknowledging it. 


Jam: Sir, ‘&e. 
~ (Dated) | 
Sept. 9, 1769. 


In 
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_ In anfwer to this letter, he fent me 
one dated Sept. 30, in which, inftead of 
an{wering my queftions, he evades them, 
concludes as vaguely as in his formers. 
_ and when he fpeaks of his affertion read 
before the Royal Society, alters its fenfe, 
qualifying the alteration with ‘ to the. 
‘© Beft of bis recollection” denies he was 
miftaken in claiming thefe difcoveries. 
And, what is {till more remarkable, acs 
éufeés me of having made conclufions 
injurious to him, ** éy arguments, weak, 
" inconclufive, not sn but Ski of 


Ir was ; Goliear, rons fach a letter, that 
he would not embrace the opportunity Tr 
offered him, and avoid a difpute, by ac- 
knowledging his miftake, and retraéting 
his claim. I therefore po longer hefi-. 
tated to print the proofs I had collected 
of his not having anticipated me; and 
though I had once intended to make fome 
remarks on his letter of the 8th of June, 
as is mentioned above, yet I afterwards 

determined 
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determined to-omit thefe, fince the tefti-. 
monies of his pupils alone fufficiently 
proved that he had no right to thofe dif- 
coveries. By thefe means I reduced the 
publication fo half a fheet of paper: in 
which I firft gave an account of his claim 
made, by faying * be. had feen thofe 
‘¢ weffels EIGHT years ago; then I men- 
tioned, as arguments againft its validity, 
that I had myfelf heard him fince that 
time declare, be could not find thofe 
s veffels,” and that, befides, I had a 
note takén at his le€tures by a gentleman 
within two years of his making it, which 
contained a fimilar declaration *, and 

afterwards 

'* Dr. Monro has mifinterpreted this paflage. 
He fuppofes I meant that this noté wds taken two 
years before 1762, whereas I meant two years be- 
fore 1768, the time when he claimed thefe difcove- 
ries; and when I wrote my letter to the fecretary of 


the Royal Society, The note itfelf is printed 
above, page 1706. 


Dr. Monro has taken notice of another inaccu- 
racy, that is, where I had faid, ** He aflerted that 
c¢ he 
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afterwards I faid that I had written to 
fuch gentlemen as I knew had, as well 


as myfelf, attended his lectures within | 


thefe eight years, defiring them to con- 
fult their notes, and to Jet me know 
what Dr. Monro had faid as to the ex- 
iftence, or, non-exiftence, of the laCteals 
and lymphatics in thefe animals; with- 
out mentioning the difpute between us, 


or any opinion I had formed, that they. 


might be unprejudiced to either party. 
And that fuch of thefe gentlemen as had 


taken notes fent me excerpts from them, 


which, as I had fufpected, agreed with 
what I had myfelf ‘heard ae faprenge | 
_ fay upon that fubject. 


Tuat Dr. Piavaaribs phyfician at 


Chefter, had fent me the following paf- : 


«¢ he had anticipated me in thefe difcoveries ;” ins 
ftead of faying ** that he claimed them by afferting 
«© he had injected, &c.” The former Dr. Monro 
feems to allow to be what he meant, but not 
exactly what he faid. It was therefore a fmall 
inaccuracy. But his claim is now printed verbatim. 


See above, p. 172. © 


fage 


~ 
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fage from the notes which he had taken 


in 1764. 


<¢ Fowrs, and fome Fifth (fays Dr. 
Monro) have not laéteal veffels that 
we can fee; they have no con- - 
‘* globate slands 1 in the mefentery ; per- 
haps they (the lacteals) don’t run into 
each other, but into red veins, and 
hence never are fo large as to become 
vifible.” 


«Tuts note,’ adds Dr. Haygarth, 
was taken in 1764, and if Dr. Monro 
had changed his fentiments on this 
fubject in the year 1765, I fhould cer- 
tainly have taken notice of fo remark- 
able a circumftance.’ 


‘Tuat, from Mr. Orred, furgeon at 


Chefter, who attended Dr. Monro’s lec- 


tures during the winter 1765-6, I had 
learnt, that Dr. Monro, when he {poke 
of the anatomy of a cock, declared: ‘he 
‘© never 
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** never faw, or obferved any glandule 
‘¢ vag@, or lacteals, but had feen lym- 
«6 phatics in the neck, ending in the 
‘© jugular *.” 


Tuat, from fome notes, faid to be 
copied from thofe taken by Dr. ‘Taylor 
of Reading, in the winter 1765-6, Thad 

_ procured the following excerpts and Dr. 
Taylor, on being sequefted to confult 
his own copy, had acknowledged it was 
a juft one. 


** Tue lymphatic fyftem (fays Dr. 
*¢ Monro) is faid to take place only in 
*¢ men, and viviparous animals, and | 
** from analogy in thofe fithes placed by 
© Linneus, under the clafs of Mam- . 


* It may be neceflary to mention here, that the 
‘difpute between Dr. Monro and me is, who fit 
difcouered the lacteals of birds? for as to the dympba-~ 
tics in their necks, ( mentioned in this gentleman’s 
note, ) thefe we both allow, were difcovered by Mr. 
John Hunter about ten years ago, 


“<< malia: 
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“6 mala *: how’ far is their juft extent 
*¢ is not certain, but we have found 
*¢ them in fome amphibious Animals, as 
‘* in the turtle +. 


«© IT is faid that this fyftem is want- 
* ing in oviparous animals ; but this is 
*¢ not univerfally true ; for we men-= 
* tioned, that we found them in a 
*€ turtle, and they would probably be 
‘© found in other orders and: genera, if 
“* properly examined. But admitting 
‘* that they are not Asronftrable) me 


* In the excerpt it is ampbibia; but it i conabet 
from the fenfe, and from comparing it. with the 
other notes, that it fhould be mammalia. 


+ As to the Jeécals of the turtle, there is no 
doubt but that Profeflor Monro and myfelf have 
both difcovered them. He, in the fummer 1765.5 | 
I.before that time, viz. in the autumn 1763; when 
I took a fhort defcription of thofe veflels, which is 
publifhed with my paper on the lymphatic fyftem 
in birds, in the 58th volume of the Philofophical 
“Tranfactions, 

“it 
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‘¢ it doth not follow that they are want 
“ing; for, perhaps, they may run 
* only a little way, and terminate in red 


? 


‘6 veins,” 


. Tuat Dr. Maddocks, phyfician to the 
London Hofpital, had favoured me with 
the following excerpt from notes which 
he took at Dr. Monro’s leétures, in the 
winter 1765-6. : | 


‘© Lympuatics ate found in vivi- 
<¢ parous animals, and therefore, I pre 
© fume, in the whale, which is of this 
‘© kind. They are not to be found in 
‘¢ oviparous ones, fifhes, nor the am- 
‘* phibia: this is the common doétrine. 
“« I will not fay bow far they may be 
“© found in fome birds, but I have found 
‘* them in fome of the amphibious ani- 
‘* mals, as in the turtle, running along 
_ ** the root of the mefentery.” 


THAT 
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. Tuat Mr. Hull, furgeon at Steven- 
age, had fent me the following excerpt 
from his. notes, taken about four years 


ago. 


** T NEVER could, to this. day, (fays 
“«¢ Dr. Monro) find a fingle branch of a 
«© JaGeal in the abdomen of fowls, nor 
‘¢ any laéteals, or glands of the conglo- 
‘*¢ bate kind in the mefentery, notwith- 
*¢ ftanding I have made experiments 
‘* with that view very often. I kept 
‘© fowls twenty-four hours without food, 
te then fed them with bread foaked in 
«milk, and tinged it by turns with 
« blue, madder, and faffron, and after- 
“ wards opened them at feveral different 
‘¢ times, in order to difcover the lacteals, © 
«© but all without fuccefs. Yet, per- 
‘¢ haps the lacteals may be in fowls, 
‘© though not demonftrable.” This, 
adds Mr. Hull, I will anfwer for being 

verbatim, or nearly fo, as Dr. Monro 
- delivered it_in the anatomical hall, at 
O Edin- 
os 
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Edinburgh, on the pate, of February, 
1765 *. 


Tuese paflages, I added, were fuffi- 
cient to fhew how little right Dr. Monro » 
had to thefe difcoveries. Befides, I faid 
it was a ftrong argument againft him, 
‘that in the letter J had received (which 
he has printed in his State of Faéts, 
p. 8.) he could not, after relating all his 
experiments and obfervations, conclude 
he had really feen thofe veffels as he had 
told the Royal Society; but in one place 
he fays, ‘ that, from the preceding 
‘* experiments, &c. it is evident that he 
“« had feen what he /u/pected to be the. 
6 Jaéteals in birds.” And in another, 
«that he was himfelf perfuaded that 


* If the reader will take the trouble of compar- 
ing this note with Dr. Monro’s own account of his 
experiments, (State of Fadts, p. 12.) he will be — 
convinced how accurately this gentleman muft have 


> taken hotes. 


birds 


ae ‘ 
4, 
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** birds were provided with lacteal vef= 
«« fels, and confirmed in this opinion, by — 
‘* having now injected them in one of the 
‘* {ame oviparous clafs, the turtle +.” 


Sucu conclufions appear merely eva- 
five, and never can be confidered as 
proofs of his having difcovered thofe 
veffels before I did, agreeably to his affer-_ 
tion read before the Royal Society, and 
fince repeated in his State of Facts. 


- Tue half-fheet of paper, containing 
thefe arguments and teftimonies againft 
Dr. Monro, was printed Dec. 1. 1769, 
and was given to fuch gentlemen of my 
acquaintance as had heard of his claim, 
and a copy of it was fent to the Doctor. 
Upon receiving which, he publithed his 
State of Facts ; but what is fingular, he 


+ This argument was repeated in a note, to pre- 
vent Dr. Monro’s writing ; as if the difpute be- 
tween us was, who firft had [ufpicions about thofe 
veffi aly: inftead of who firft difcovered them. 


OZ has 
%. 


~ 
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has attempted his juftification without 
taking proper notice of thefe teftimonies 
againft him; as if he could -be juftified 


© owhiltt they remain unanfwered. And in 
this State of Facts, in fpite of thofe tefti- 


monies, he repeats to us, * that long 
*< before 1762, he obferved blueith.vef- 
¢* fels in the mefentery (of birds) which 
«« he judged to be lacteals, and bad men- 


© tioned as fuch in his leGtures*.”? And 


again, ‘*. that about the: years 1759-60, © 


« he had feen collapfed blueith veflels, 


<¢ which he concluded lacteals, Sc.” me 
What thall we fay of this? 


Nay, Dr. Monro has, upon this occa-_ 
fion, even ventured: another affertion, — 
«* viz. ‘* that the notes of his pupils taken 


“€* for three years before 1762, will be 
found to prove, that he then taught - 


¢* the direct contrary” of what I have 


brought thefe teftimonies to prove he has 


® Seate of Faéts, p. 4. + ‘Ibid. p. 27. 


fince 
we f 
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fince taught {. Now, furely this is very 
improbable ; and Dr. Monro fhould have, 
adduced fome teftimonies to prove. it. 

- But fuppofing it were true, it would 
‘lead to a conclufion unfavourable to him. 
It would fhew, that he muft have mifled 
either the one fet of gentlemen or the 
other ;—for he fays, he told the firft he 
had feen the lacteals—the laft prove he 
has fince taught them that he never could 
_ See thofe veflels. 


Tue reader, I fancy, by this time 
thinks with me, that Profeffor Monro’s ' 
claim deferves no more of our attention. 
But, as he has printed fome excerpts 
from his own book of notes, with the 
parade of having them authenticated, as 
if they contained the difcovery, notwith- 
ftanding the above-mentioned proofs of 
his having acknowledged repeatedly fince. 
he wrote them, that he never could find 

t State of Faéts, p. 26, in the note. 


O am thofe 
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thofe veffels, I fhall next, therefore, 
- make fome remarks upon his notes. 


- To begin with thofe relating to the 
turtle. He difcovered its lacteals in the 
fummer 1765. I had feen them before 
that. time, viz. in the autumn 1763. 
Befides, I have fince injected and traced 
out the whole fyftem*; he does not 
even pretend to have done fo: it is, 
therefore, not difficult to determine, who 
was the firft difcoverer, and who has car- 
ried the difcovery farthetft. 


Next, as to the lacteals in Fith. To 
prove that he had found thofe veflels 
eight years ago, he tells us, that in a 
note taken from the diflection of a fkate 
on April 24, 1760, he has faid, ** He 
*© had difcovered a whole ‘fyftem of 
«¢ Jaéteals and lymphatic veffels running 
** towards the heart, on the left of, and 


* See Philofoph. Tranfact, vol, lix. 


yaeas hee 


¢ 
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** above the vena portarum, and from> 
‘6 thefe the auricle of the heart was 
‘© blown up. They are proportionally 
‘* larger, but have fewer valves than in 
“man +” Now, I will take upon me 
to fay, there is nothing in this’ note 
which proves whether he had inflated a 
Jacteal or a vein. For what he fays of | 
the fituation of the veflels, and of his 
blowing up the heart, is equivocal: the 
only part of the note which appears to. 
charaéterife the lacteals, is in reality a 
miftake ; that is, where he fays they have 
valves. But the lacteals on the mefentery 
of a fkate have no valves, and injections 
pafs readily from the large to the fmaller 
branches. And what is even more to 
the purpofe, although it appears, from 
his calling what he faw /aéeals and lym- 
phatics, that he had at that time fome 
fufpicions about them. Yet f am per- 
fuaded he has fince changed his opinion ; 
and this I. think is gnident, even from the 


* 


+ See State of Facts, p. 12, 
Geo > te Baa ey, 
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manner in which he fpeaks of his expe- 
riments made the year after. For, fays 
he, ** I have diffeted this year (1761, 
s¢ in fammer) eight fkates, and about a 
s¢ like number of cods and codlings, but 
‘¢ without being able to obferve by dif- 
‘¢ fection, or to inflate any like to laCteal — 
« or lymphatic glands—1 find indeed - 
- 4 (he adds), that blowing backwards in 
«© the meferaic veins, the inteftines and. 
‘¢ the cellular fubftance between their 
“¢ coats are inflated , but this is no direc 
«© proof of branches of red veins ab+ 
& forbing, as thefe veins may be burft, 
é¢ or the aif may have firft entered the 
© arteries *.” Now, this furely is not 
the language of a man who had feen the 
lacteals, but of one that was feeking for 
them. Had he found them, he certainly 
would have mentioned it in this note, 
but he avoids the fubjeé entirely, and. 


only fays he could not find the glands, 


thereby leaving us to fuppofe that thefe 


* State of Faéts, p. 12. 
diffections 
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diffetions were made for the glands only, 
after having difcovered the vefels: 
which is highly improbable, fince, by 
his own confeflion +, he did not inje@ 
the vefiels, which he knows well enough 
is the beft way of determining whether 
the glands exift or not ; and one experi- 
ment in this way would have been more 
{atisfactory than his evght, or than eight 
hundred made by diffeCtion only t. Add 
} , to 


+ See his claim above, p. 172. 


t If the reader fhould happen not to be well-ac. 
quainted with this part of anatomy, he may not 
fee all the force of this argument, which will be 
fatisfaftory to anatomifts ; for it is a fat admitted 
amongft them, that the mefenteric glands are placed 
only in the courfe of the laéteals, fo that the laCteals 
muft pafs through thefe glands in their way to 
the heart. The readieft method therefore of difco- 
vering the glands, after having feen the veflels, is 
by inje€ting thofe veflels ; for the injetion, in its 
way to the heart, muft diftend the glands, and 
make even the fmaileft of them vifible. The veflels 
feen by the Doctor feem to have been very large;. | 
can it be fuppofed then, if he had been convinced 
they were laéteals, that he would not have injected 

them, 
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to this, he would not, I think, if he 
had now feen the lacteals, have taken up 
his time with trying whether the red 
veins did the office of abforpticn for 
them, as he feems-to have done by blow- 
.ing-into thefe veins.. Nay, I will go 
farther, and will take upon me to fay, 
that it is probable he was in thefe lat 
_diffeGtions convinced he had been mif- 
taken in what he took the year before — 
for la€teals and lymphatics, This I think 
evident, both from the notes above- 
mentioned, and from his manner of 
treating the fubjedt fince that time. For, 
if he thought he had feen thofe veffels, 
he would doubtlefs have ufed this dif- 
covery as an argument againft abforption 
by. the common veins, as he has fince 
ufed that in the turtle. But it appears, 
from the notes of his pupils +, and even 


them, and thus have determined whether there were 
glands or not, by one experiment, inftead of tedi- 
eufly diffecting fixteen Fifh ? | 
+ See his pupils notes above, -p. 189, &e. 
| from 
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from his own account of iuiw argu- 
ments +, that he has not done fo. And 
again, had he thought he had difco- 
vered thofe veffels, he would not have’ 
acknowledged in his lectures fince that 
time, that they were not yet known to 
exiftt.. He has therefore aggravated the 
impropriety of his condué in claiming 
thefe difcoveries, by the difingenuity 
of fending fuch, notes as proofs of his 
_ claim. 


Anp laftly, as to the lacteals in birds, 
he tells us, ‘* that, in 1758, he re- 
«* marked a veflel making an arch on 
** the mefentery of a cock, which at— 
«¢ firft he believed to bea trunk receiving 
«¢ the lacteals, but not being able to in- 
Paqect 16 on: tral she conjectured to be 
rather a nerve.” And _ afterwards, 
in April 1759, ** he obferved in a cock 


t See State of Fads, p. 16. 
¢ See the notes of his pupils above, p. 189. 
“© what. 
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«what Jooked like laGteal veflels col~ 
«¢ Japfed, of a blucith colour, which 
* feemed to terminate at the back-bone, 
«© &c.—Thefe. he fhewed to the ftu- | 
«s dents.” And again, after relating 
the manner of. making his experiments 
upon no lefs than twelve cocks*, he 
tells us, “* that in 1761 he obferved, in 
« the interftices of the great arches of the 
«¢ red mefenteric veffels, a pellucid net- 
«© work, fome part of which feems to be 
*¢ compofed of branches. fent from a 
‘* large nerve, running parallel with the 
«¢ inteftines,-and nearer to them than 
** where the trunk of the mefenteric » 
‘¢ artery fends off its large branches ; 
‘ but although (fays he) JI juj/ped 
‘¢ firongly there are here too numerous 
s¢ Jacteals, and I even obferve very {mall 
<¢ knots, which I take to be analogous 


wn 


* The experiments were made by feeding thefe 
birds with oatmeal and madder, oatmeal and rhu- 


barb, &c. See State of Facts, p, 12. 


€ to 
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*¢ to our mefenteric glands, yet I have 
«* not. obferved ‘the above-mentioned 
* kinds of food to make any odds in their 
«© appearance *, &c.” - And again, after 
a variety of other experiments, he fays, 
© he could not obferve more than Soe. 
«¢ defcribed.” Now, what is there in 
thefe notes that can entitle him to the 
difcovery of the lacteals in birds f—Can > 
his feeing a blue plexus on the mefentery, — 
which at firft indeed he fufpected to be - 
lymphatic, but afterwards to be nervous, 
and:a part of which, he acknowledges, 
was in his laft experiments found to be 
made of nerves, entitle him to it? or 
can his difcovery of thefe fmall knots, 
which he takes to be analogous to our 
glands, entitle him to it? Certainly not. 
Birds have no lymphatic glands on their 
mefenteries, as I have fhewn+. Is it 
not therefore plain, from thefe notes 


n 


* State of Facts, Deh: 


+ Phiiofoph, Tranfact. vol, lviii. art. 34- 
themfelves, 
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themfelves, that he had not difcovered | 
the laGteals in birds? Has he not re- 


 peatedly fince that time acknowledged 
this in his lectures *? What fhall we 
- fay then to his afferting that he had feen 


them eight years ago, and his laying 
before a refpectable Society, and defiring 


his brother to propagate fuch an affer- 


tion? Or what fhall we fay to his per- 


_ fifting in it, or above all to his telling 


us, in his laft publication (p. 26.) * that 


«in thefe notes the reader will find the | 


‘© appearance of thefe veffels after death 
“* really defcribed -- ?” : 


AFTER thefe notes follow fome others, 
to prove that he had argued in favour of 
the probability of the exiftence of thofe 


* See the notes of his ftudents above, p. 189, | 


+ Let me beg of the reader again to examine 
thefe notes, and then judge of the propriety of Dr. 
Monro’s affirming they really contain a defcription 
of thofe veflels, when he has himfelf put it in the 
power of the reader to obferve the contrary. 

veffels 


APPENDIX. 207. 
veffels in Birds and Fifth; and a conclu- . 
fion that he had fuppofd frogs might 
have them ; and his /u/pictons that Birds 
might have them—And his perfuajions 
that they muft have them (not becaufe be 
had feen them, but) becaufe turtles had 
them. Which are nothing to the pur- 
pofe, ard ought never to have induced 
him to claim the difcovery, or to fay he 
(a€tually) had feen them. I cannot 
therefore think it worth while to take any 
farther notice of thefe conclufions. 


Ir is indeed remarkable, that Dr. 
Monro could perfuade himfelf he had 
any original merit even in entertaining 
fuch /ufpicions and opinions. More than 
one writer had fufpected thofe animals — 
had them, and that they themfelves had 
feen fomething like them; for a proof 
of which the. reader need look no farther 
than Dr. Haller’s Elem. Phy. *, But, 
as thofe writers had given no proofs of 


* Lib. ii. Sect. 3. & Lib. xxiv. Sect, 2, 
| their — 
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their having difcovered them, their fi fs 
picions and opinions ee for ageing. 
PRoFESSOR Monrd, not fatisfied with 
claiming thefe difcoveries, has even gone 
farther ; he has intimated, in fome parts 
of his book, that I might have learnt 
them, or a part of them, from him, - 
Asin page 4, where he fpeaks of my 
¢« giving an account of thefe veflels en- © 
«* tirely as my own difcovery,” this in 
page 6.. he calls * broaching another 
_- fabje& with him ;” and complains of - 
me for paffing in filence what I might 
-s¢ have heard him obferve concerning it 
. * when I attended his leGtures.”—How - 
Profeffor Monro could pretend that I had . 
Jearnt any thing from him on this fub-— 
ject, that ought not for dis fake to be 
-paffed in filence, is aftonifhing. What 
could I learn from one who has repeat- 
edly fince that time acknowledged be 
never Jaw thefe veflels; that they might 
be too feort to become vifible; and who, 
: at 
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at the time:I attended his lectures, faid, 
he could not find them; as I have al- 
ready declared. But, as my teftimony 
will have more. weight with the reader, 
when corroborated with that of a gen- 
tleman unconcerned in the difpute, I 
fhall next add a copy of fome notes 
taken by Dr. Morgan, now _profeffor 
of medicine in Philadelphia, who at- 
tended Dr. Monro’s lectures at the fame 
time with myfelf, and who, at my re- 
queft, fent me the following excerpt, 
taken at his lecture upon the queftion, 
Whether the common veins abforb or 
not | faut. 


Most authors (fays Dr. Monro) 
«© concurring in opinion, that fowls 
<¢ were deftitute of lymphatics, and not , 
«¢ being able to difcover them myfelf, I 
«© was led to be of their opinion. I have 
¢ already obferved, that where conglo- 
‘¢ bate glands are found, there are 
i“ «« lymphatics, and the converfe of this 

| F « pros 


ae 
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" propafition, namely, where thiere 7 ig 
hes conglobate gland, there are no 
es lymphaties. “And theré being hocon- 
«¢ globate glands to be feen in the 
«< mefentery of fowls, nor in fithes; T 
ce judged’ theft animals'to be deftitute of 
«* lymphatics; but “Mr. John Hunter 
¢ having difcovered conglobate glands 
<¢ in the neck of a fwan, put me on fur- 
« ther fearch, and I then found them 
ee plainly in common fowls, but never 
— «© could’ find any laéeals in their mefen- 
tery, though experiments were tried 
«< by means of coloured tinctures of va+ 
¢ rious forts, as of rhubarb, &c.” 


a 


a 


From this excerpt it is evident, that 
-Profefflor Monro, when I ‘attended his 
lectures, taught, as he has fince done, 
that what he knew of the lymphatics he 
learned from, Mr. Hunter, and as to the 
lacteals be could not Jind them; and this 
was in the {pring, 1762, the very year 
after the time when, according to his 

letter 


7 
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letter read before the Royal Seciety, he 
fhould have feen thefe veflels, and. men- 
tioned them in his letures : and finally, 
to complete the whole, he now complains 
of me for paffi ng in filence what | might 
then have heard him obferve concerniig ‘ 
‘them, | 


Tuus have I enideavoured to obviate 
the arguments in Dr. Monro’s publica- 
tion, arid the reader muft now, I think, 
fee clearly, not only the impropriety of 
‘the Doétor’s afferting his right to thefe 
‘difcoveries, but the ftill greater im- 
propriety of his perfifting in oe af~ 


fertion. 


Bestpes claiming thefe difcoveries, 
Dr. Monro has, in his letters on the 
fubject, treated me'in a manner which I 
cannot pafs unnoticed—Thus, he firft 
gives the name of mifinterpretation to 
my y concluding from the notes of his 

Ei 2 pares 
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pupils, that he had not feen ‘ what 
“6 he believed” the lacteals, and then 
adds : | 


¢* SyouLp we even fuppofe the above 
mifinterpretation venial, what muft — 
the reader think, when he is told, 
¢* you was informed that a gentleman, 
s¢ who had. attended my leétures two 
«* years at. leaft before I injeéted the 
¢¢ Jacteals of a turtle, that is, nearly 
‘© about the time you did, declared he 
« heard me then fpeak of having /cen 
‘¢ rhe lacteals in Jowls; and yet that 
‘© you continued to vent this injurious 
ce fuppofition ? That is, you muft have 
«¢ funk this material information, fince 
id Over Utes the whole purport of 
_§* your ftory *.’ 


A 
a 


a 
a 


Now, here is an accufation, which, 
were it true, would fall heavy upon me. 


* See his State of Fa&s, p. 23. 
But 
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But the cafe is this ; I had indeed heard | 
that a gentleman, who attended. Profef-— 
for Monro’s letures about the time I did, 
had declared he then underflood the Pro - 
feffor had feen the /ymphatics in Birds, > 
And. Dr. Donald Monro, when I faw.- 
him at St. George’s Hofpital, afked me, 
if I had not heard that this gentleman 
(mentioning his name, viz, Dr. James, 
Blair, then in London, now in Virginia) 
had faid, that the Profeflor had then 
mentioned his having feen the “deals 
in Birds.;' I. anf{wered Dr. Donald,. that 
I had heard fomethirg of the matter, but: 
could conclude nothing from it. (or, to. 
that effect). The reafon.was this; I. 
knew from the teftimony of my own 
memory, that -the Profeffor had. then 
acknowledged the contrary. of his ever 
having feen the lacteals+,, 1 knew the 
fame from the. teftimony of gentlemen 


* Dr. Morgan’s note proves he did fo, fee above, 


page 209. : 
Py3 “whe 
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who had attended his: le@éures fince. I 
therefore concluded that this gentleman 
had confounded his faying he had feen 
the Jympboties, with his faying he had™ 
feen the daFeals, which TI thought might’ 

eatily happen,’ as} never knew him take» 

any notes: . And upon receiving the: 

Profeffor’s letter, I wrote to: Dr. Blair, 

. and in liis. anfwer he acknowledged, 

‘6 that: although he had, indeed, fot’ 

“©. feverab: years, been under a. genera: 

¢¢ perfuafion ‘that Dr. Monto had {een 

s* the /eéfeals ‘or \ympbatics in’ fowls, 
_ @ yet be had no note on the fubjed, and 
** a very confufed reriiembrance of ene 
st he gest heard. L | 


Sindvwls a to this scritabon’ is the 
greater part of a letter which I received 
- from Dr. Monro, in anfwer to two af 
mine. This letter is dated Sept. 30, 
-1769. The Doétor has not printed it, 

but I beg leave to aa a little ‘hotice 
Of it. 


He 
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He begins it by, altering the, fenfe of 
his aflertion read-before the: ‘Royal Son 
- cicty, by ‘the introducing the, word: be 
Kieved, making ,it rather a doy btful than 
a pofitive affertion. ..He shas.done. the 
fame in the beginning of his State, of 
_ Fadts, qualifying the alteration, by ad- 
ding, “* to the bet of. bis recolleétion, 
‘© and that be bad not kept. a. copy. of bis 
<r letter, not fuppofing it materias to do 
“¢ fa*.”- But, keg he was not fuf- 
ficiently qualifying. If he. did. not 
know: exa@ly what . Sad. then afferted, 
why, before he. defended it, did he not 
afk a copy from, his brother, who, moft 
probably, would ke cep a in order fo 
fhew it. to every body ; ot follicit: that 
favour from the fecretaries of the Royal 
Society where. it. was. tead,- who, he 
might be fure, had preferved it, as they 
do every paper that is laid before. the 
Society. . And again, if he was not fure 


® See State of F acts, p. ‘. 
2) Ps 
of 
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of its contents, how could he now ven- 
ture, in his State of Fadts, poffively to 


._ infift, in oppofition to what I had’ de- 


.¢lared, * thathis firft and Jaft affertions 
_ © were exactly’ the fame *.! ” “This at 
leatt ‘was inexcufable. i) ORS 


N ExT, he repeats ie vague inferences 
as in his letter of the 8th of- June, «that 
¢¢ he had feen what he fu/pected to be 
«* thofe veffels, &c,” and afterwards, 
when he comes to fpeak of the conclu- 
- fions concerning his.claim, which I’made 
in my letter read before the Royal So- 
ciety, he fays, ‘¢ That he was almoft 
«© afhamed, on my account, to add’ a 
<¢ ‘plain corollary, that I muft or might 
*« have been confcious, that the injurious 
*¢ conclufion with refpect to him, which 
s¢ I was labouring to imprefs on. the 
members of a refpectable Society; was 
drawn from arguments «that “were 
** weak, inconclufive, not real, but 


‘* State of Fads, p.'26, in the note. 


“© feigned,” 


APPENDIX. a4 
«* feigned *.”” Afterwards he tells.me, 
« that he is glad, on my account as well 
<< as bis own, that I am at laft really 
‘¢ afhamed.of my-letter.” And he then 
finifhes with © the following. paffage ; 
«* Another unhappy. miftake of . yours 
«<-(fays he) is, that you fhould not have 
«¢ known, or rather perhaps misfortune 
<¢ of yours, fince you don’t feem to have 
«° ‘known fo much, ‘that you fhould not 
** have been told, that your prefuming — 
<¢ to draw the above conclufion concern- 
‘© ing any perfon who had the {malleft 
‘¢ pretence to character, without pro- 
** ducing proof and abfolute certainty of 
‘¢ its being true, was what you never 
¢ eduid be aule to dee, to any grntle~ 


<6 man,” 


Now, when it is confidered that Dr. 
Monro obliged me to act in the manner 
I have done, in order to fecure my | 


* The conclufions alluded to in thefe paflages are 
printed above, p. 175, and 170. 


right, | 


i 
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right, do not thefe paffages appear very 
extraordinary ? ——- But the <reader, I 
believe, will excufe my not dwelling 
upon them. I fhall therefore only add, 
that the prooft-on which ‘my’conelufions 
were founded, being now’ laid before 
the public, ‘to their judgment I willingly 
fubmit them, and that, with refpect to 
Dr. Monro, I have nothing more to fay; 
than that’ I hope jor bis fake as well a3 
my own, to fee no more of his claints, 
his affertions, and his conclufions. «+ * 


Tuz END. 
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{trator in Chemitiry at Paris, and Member of the 
Royal Academy of Sciences. By Fobn Aikin, 12m0. 
3s. Od. fewed, 48. bound, 
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14. A Familiar Introdu@ion to the Study of E< 
le€tricity, By ‘Fo/eph Priefley, L. LD. FLR.S. 
Third Edition, Price 2s. 6d. fewed. 3 
15. The Hiftory and Prefent State of Ele@tricity; 
with original Experiments, By the fame.. Third i 
dition, ato. Price 11, 18. bound, or in-2 Vols. 8yo. 
Price 12s. bound, eee : i 
16. The Hiftory and Prefent State of Difcoveries 


relating to Vifion, Light and Colours. By the fame. 


2 Vols. 4to. Lllu/trated with a great Number of Cope 
_ per-plates. Price 11. 418. 6d, in boards. ? 

17. A Familiar Introdu€tion to the Theory and 
Practice of Perfpective. By the fame. With Cap- 
per-plates. Price 58. in boards, wu. Be 

18. Experiments and Obfervations on different 
Kinds of Air. By the fame, 4 Vols, 8vo. Price 
248. fewed. 28s, bound. . hada 
1g. Experiments and Obfervationson. 1. The 
- Preparation, Calcination, and Medicinal Ufes of 
Magnefia Alba. 2. On the folvent Qualities of — 
Calcined Magnefia. 3, On the Variety in the fol- 
vent Powers of Quicklime when ufed in different 
Quantities. 4, On various Abforbents, as promoat- 
ing or retarding Putrefaction. 5. On the compara 
tive Antifeptic Powers of vegetable Infufions, pre- 
pared with Lime, &c. 6, On the fweetening Pro- 
perties of Fixed Air. By Tho. Henry, Apothecary, 
F.R.S. Price 28. 6d, fewed. 

20. A Letter to Mr. Glafs, containing a Reply- 
to bis Examination of Mr. Henry’s Stritures on — 
the Magaefia, fold under the Name of the late Mr. 
'. Glafs. By thefame. Price 6d. 

21. An Account of the Medicinal Virtues-of 
Magnefia Alba, more particularly of Calcined Mag 
se with plain Dire€tions for the Ufe of them. 

o which is. prefixed a coneife detail of the Inven- 
_ ‘tion and gradual Improvement of thefe Medicines. 

By the fame, Price 6d. | , 

22. Effays Phyfical and Chemical; containing 
an Hiftorical Account of Difcoveries relating to Fix- - 
ed Air, from Paracelfus to the prefent time. With. 
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original. Experiments. By M. Lavoifere.Tranf- 
‘jated from the French, with Notes by the fame, 
Price 7s. bound. 

23. A Treatifeonthe Gout. By M. Liger. 8yvo: 
58. bound. : | 
94. Cafespin. the’ Acute Rheumatifm and the 
Gout; with curfory Remarks on the Method of 
Treatment. By Thomas Dawfon, M. D., late Phy~ 
fician to the Adiddlefex and the Londen Hofpitals. 
Third Edition. Mii 
- 25. Obfervations on the prevailing Difeafes in 
Great Britain. Together with a Review of the. 
Hiftory of thofe of former Periods, and in other 
Countries. By ohn Millar, M.D, 4to. Price 
129. in boards. is, | 
' 26. Obfervations on Antimony, with Remarks on 
Dr. Fames’s Fever Powder. By the fame, Price 2s, 

27. Obfervations on the Fraétice in the Medical 
Department of the Weftminfter General Difpenfary. 
Together with an Arithmetical Calculation of the 
comparative Succefs of various I ftablifhments for 

‘the Relief of the Sick. By F. Millar, M. D. gto. 
Price 53. fewed, ‘ | | 

28. A Difcourfe on the Duty of Phyficians; deli+ 
vered at the Anniverfary of the Medical Society, 
Jan. 18, 1776. By the fame. 4to. Price 1s, 6d, 

29. Obfervations on the Abule of Medicine. By 
Lhomas Withers, M.D. 8vo. Price 5s. bound. 

30. A New Medical Dictionary, or General Re» 
pofitory of Anatomy, Phyficlogy, Phyfic, Surgery, 
Materia Medica, Pharmacy, &e. &c. Each Article 
according to its Importance, being confidered in e= 
very Relation to which its ufefulnefs extends in the 
healing Art.’ By G. Motherby, M.D..  Tiluftrated 
with Copper-plates.. Folio. Price il, 11s. 6d. bound. 

31- Formula Medicamentorum : or, a Compen- 
dium of the Modern Practice of Phyfic. 4 new 
Edition. To which is prefixed, an Efiay on the Ef- 
fe&s and Ufes of Blood-letting. By Hugh Smith, 
M. D. Member of the Royal College of Phyficians. 
Price 58. fewed, 
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32. Dr. Lewis’s Materia Medica. . 4to. Price 
al. rs. beund. - . 


33. Dr. Linden on the Medicina! Mineral Wa 


ters at Llandrindod, in South Wales. 8vo. Price 
53. bound. : a2 
.. 34. Alexander’s Experimental : Enquiry into the 
~Caufes of Putrefa@ion. 8vo, Price 4s. 6d. bound. 


35. Aphorifmi de Marafmo. Ex Summis Medi- 


cis Colleéti, AuGtore Samuele Farr, M.D. Price 
us. 6d, | es 

36. Enquiry into the Propriety of Blood-letting 
‘in Confumptions. By Samuel Farr, M.D. 8vo. 
Price rs. | mh Ni 

37. Thoughts on the Nature of Fevers; on the 
Caufes of their becoming fo frequently Mortal ; 
and on the Means to prevent it. By obn Curry, 
M.D. 8vo. Price 1s. 6d. , 

38. An Examination of a Charge brought a- 
gainft Inhoculation, by De Haen, Raft, Dimfdale, 
and other Writers, By ‘ohn Watkinfon. 8vo. 
Price 1s. 6d. Wind 


39. Obfervations on the Character and Conduct | 


of a Phyfician, In twenty Letters to a Friend. 
Price 28. 6d. fewed. ‘ | 


40. A Difcourfe on the beft Method of profecut- 


ing Medical Inquiries; delivered before the Medi- 
cal Society of London, at their Annual Meeting on 


Tuefday, ‘Fan. 18, 17743 and publifhed: at their — 


Requeft. By ames Sims, M.D. Price as. 

41. Obfervations on Epidemical Diforders ; with 
Remarks on Nervous and Malignant Fevers. By 
the fame. Price 4s. fewed. — 

42. A new Syftem of Midwifery founded on prac- 
tical Obfervations. Jiluffrated with Copper Plates. 
By Robert Wallace Fobnfon, M. D. gto. Price 
al. 1s. in Sheets. : 

43. The Complete Practice of Men and Women 
Midwives: or, the true Manner of affifting a .Wo- 
man in Child-bearing. By P, Portall. Pr. 5s. bounds 
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